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A B S T R A C T 
Transforming t r a d i t i o n a l a g r i c u l t u r e i s a complex 
p r o c e s s . I t requi res not only phys ica l changes but in 
pe rcep t ion and a t t i t u d e as wel l , Indian agr icu l tu re had 
e:qperienced such changes in the l a t e s i x t i e s . But the 
backward area could not undergo a sea change owing to t h e i r 
geographical and socio-economic l i m i t a t i o n s . 
The present study p e r t a i n s to the backward area of 
d i s t r i c t Shahjahanpur in Ut ta r Pradesh. In t h i s area, 
a g r i c u l t u r e has been n e i t h e r conventional as a way of l i f e 
nor mechanised as a commercial e n t e r p r i s e . Thus, i t p r e -
sented an opportunity to make an indepth study t h a t how the 
a g r i c u l t u r e in such a milieu has been affected by the New 
Agr icu l tu ra l Technology. The ob jec t ives of the study, in 
s p e c i f i c terms, are to evaluate the s t ruc tu re and organi-
sa t ion of farms and to guage the impact of modem inputs 
on a g r i c u l t u r a l product ion. Hence the present study aims 
at assess ing the impact of modernisation on agr icu l tu re in 
two blocks of Shahjahanpur namely, Bhawalkhera and Banda. 
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The inpu t s se lected for the study are labour, f e r t i l i z e r s , 
seeds among the economic fac tors and cas t e , education of 
farmers among non-economic f ac to r s . Only th ree prominent 
crops v i z . wheat, paddy and sugarcane have been chosen of 
t he se blocks for a comparative study. Among other l i m i t a -
t i o n s are the reference year of the study which happens to be 
19 80-81. Generally primary data has been used which was 
c o l l e c t e d from the f i e l d . Moreover, sample drawn from the 
t o t a l population has not been more than ten per cent . 
The d i s t r i c t Shahjahanpur i s loca ted between 27* 35* 
and 28* 29' N, 79* 27' and 80» E. I t i s bounded by Bare i l ly 
and P i l i b h i t d i s t r i c t s in the North, Kheri in the eas t , Hardoi 
and Farrukhabad in the ^ u t h and Budaun in the West. I t s 
two blocks v iz . Bhawalkhera and Banda covers an area of 316 
sq. kms. and 420 s^. kms. r e spec t ive ly . While t h e i r popula-
t i o n s come to 94,873 and 79,497 r e spec t ive ly with a densi ty 
of 300 and 189 persons per km. Total cu l t i va t ed area in 
th ese blocks are 33, 970 hectares and 41,976 hec ta res respec-
t i v e l y . The l a rges t s ingle source of i r r i g a t i o n in Bhawalkhera 
i s canal while i t i s tube well in the block of Banda. However, 
• o r e than two-third of the t o t a l area under cereal i s i r r i g a t e d 
in both the blocks. However, socio-economic i n d i c a t o r s consi-
dered by the administrat ion shows Bhawalkhera having b e t t e r 
t r a n s p o r t , commiinication, i r r i g a t i o n and vetenary f a c i l i t i e s . 
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The t h e o r e t i c a l framework providing contours to the 
p r e sen t study envisages th ree phases of a g r i c u l t u r a l mo-
d e r n i s a t i o n . In the f i r s t stage ag r i cu l t u r e i s taken as a 
way of l i f e and i s t r a d i t i o n a l in n a t u r e . Then comes a 
t r a n s i t o r y stage during which complementary but new inpu t s 
a r e used. Moreover, commercialisation changes the form of 
a g r i c u l t u r e and percept ion of the farmer. During t h i s 
s tage improved inpu t s help the farmers to get maximum out 
of new resources . 
But when the graph of growth s t a r t s taper ing off, the 
t h i r d phase, i . e . of research for improvements and reducing 
cos t per uni t of production, begins. This framework has 
suggested the guidel ines for se lec t ing the methodological 
approach to analyse the problem. F i r s t , the c l a s s i f i c a t i o n s 
of farms have been done. There i s a two way c l a s s i f i c a t i o n 
i n the present study. One i s based on the element of moder-
n i s a t i o n where farms are c l a s s i f i e d in to modernised, semi-
modernised and t r a d i t i o n a l farms. In the second c l a s s i f i c a -
t ion s ize has been taken in to cons idera t ion . Hence farms 
are divided in to l a rge , medium and small holdings. However, 
data were co l lec ted from the primary source using q u e s t i o -
n n a i r e method in accordance with the f i r s t c l a s s i f i c a t i o n 
keeping in view the ob jec t ives of the study. Since the basic 
t o o l of analys is i s regression technique, speci f ica t ion of 
v a r i a b l e s descr ibes land area, human labour, bullock labour, 
f e r t i l i z e r s and seeds as the main i n p u t s . 
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The q u a n t i t a t i v e and q u a l i t a t i v e information 
gathered from f i e l d he lps in developing the p i c tu r e of 
farm s t ruc tu re and t h e i r organisat ion i n the area of 
s tudy. 
Both the blocks have experienced the increasing 
frequency of cu l t i va t ion as the share of net sown area and 
ne t i r r i g a t e d area in t o t a l cu l t iva ted area i s qu i te s ign i -
f i c a n t . Another c h a r a c t e r i s t i c of the se lec ted farms in 
these blocks i s the r e l a t i v e l y la rge s i z e of modernized 
farms. These are la rge holdings as compared to t r a d i t i o n a l 
farms because the former category encompassed New Agricul tu-
r a l Technology. The mechanical component of NAT i s scale 
b iased and t h i s reason accounts for the large s ize of 
modernised farms. Comparing the farm s i ze in two blocks, i t 
r evea l s t ha t Ban da has l a rge r farms than Bhawalkhera. The 
i n t e r - farm comparison shows a b ias towards wheat since 
wheat farms are l a r g e r than paddy and sugarceuie. Among 
the three crops se lec ted for the purpose of the present 
study, wheat crop has been much more affected by modem 
technology. Thus t h e i r l a rge size may-be. tiike^ as '^n fnd i -
Qation of the fac ts " . -> tha t modernisation has encouraged 
a l a r g e r s ize of farms in the area . However, i t i s i n t e r e s -
t i n g tha t the per cent of area under wheat in Bhawalkhera 
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var ies inversely with the size of farms. While there 
i s a unidirectional change ' noticed in Banda block. 
Taking together a l l the categories of farms for individual 
crops the order of preference, i . e . , wheat - paddy - sugar-
cane i s common to both the blocks. 
On comparing the average dis tr ibut ion of agricultural 
machinery, i t i s observed that Banda block has an edge over 
Bhawalkhera. Moreover, th i s distr ibution per unit of area 
reveals higher average for modernised farms indicating 
that the modernised farming i s re la t ively more capital 
intensive than t radi t ional farming in the area. 
Another intportant feature i s surfaced when the f e r t i -
l i s e r consumption of these blocks i s considered. I t i s 
found that the average expenditure on f e r t i l i s e r s in Banda 
i s a l i t t l e more than that of Punjab, One of the possible 
reasons for such a high average expenditure on f e r t i l i s e r 
may be that Banda block i s dominated by Sikh farmers. These 
migrated farmers have maintained the pattern which they had 
in Punjab. 
Off - farm employment i s generally h i ^ e r in case of 
modernised farms. I t should not be surprising since moder-
nised farms using labour - saving mode of cultivation may 
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r e l e a s e more labour while t r a d i t i o n a l farms being labour -
i n t e n s i v e technique cannot do so. The difference i s more 
pronounced for Banda which happens to have more modernised 
farms than Bhawalkhera. 
Since cas te system i s not waning in our society/ i t s 
impact on modernisation has to be taken in to considerat ion. 
General ly modernised farms belong to high caste farmers in 
t h e s e b locks . A set of reasons may be l i s t e d in t h i s regard. 
The farmers belonging to high cas te have eiqsosure and access 
to new technology. Their sense of super io r i ty has exhorted 
high ca s t e s to maintain t h e i r dominance and l a s t l y , t h e i r 
economic and social background he lps them in having an edge 
over low cas t e s with regard to a s s e t s . 
The pa t t e rn of holding i s s imi la r in these b locks . 
In every category of farms, high ca s t e s have l a rge r holdings 
than the farmers of low c a s t e s . 
One. more c h a r a c t e r i s t i c i s tha t the large farms show 
h ighe r production per un i t of area than the o ther ca tegor ies 
of farms. I t may be due to the reason t h a t the labour i s 
no t p ropor t iona te ly accompanied by c a p i t a l inputs on small 
farms. Moreover, y i e l d on the modernised farms i s b e t t e r 
than o ther ca tegor i e s . Banda block which happens to be 
more modernised than Bhawalkhera also shows higher 
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product ion and p r o d u c t i v i t y . I t , thus makes a strong 
case for the modernisation of ag r i cu l t u r e in the area . 
The ana lys is based on f i t t i n g production function 
p o i n t s out t ha t area coef f ic ien t i s general ly p o s i t i v e 
i n case of t r a d i t i o n a l farms while not t h a t important for 
modernised ones. I t shows tha t the process of modernisa-
t i on has reduced the r e l a t i v e importance of land. 
Another s i gn i f i c an t r e s u l t i s r e l a t e d with the 
r e t u r n s to sca le . The medium farms general ly show increa-
s ing re tu rns for a l l the three crops. However, these are 
educated farmers who reap b e t t e r r e tu rns as judged from 
t h e sum of regression coe f f i c i en t s . This non-economic 
f a c t o r a f fec t s a l l ca t egor i e s of farmers and farms. I t 
c l e a r l y shows tha t education plays an important role in 
modernisation and thereby ge t t ing b e t t e r y i e ld . 
The foregoing discussion leads to a case for moder-
n i s a t i o n . Agr icul tura l modernisation has a s ign i f ican t 
impact on production and y ie ld of the crops grown in the 
area of the study. Modernised farms, in t h i s regard, are 
b e t t e r placed as i s evident from the case of Banda block. 
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Moreover, the relat ively less importance of land in 
the production process speaks - for the New Agricultural 
Technology, However, the process of modernisation has 
fa i led to affect the crop - mix in the area since t r a d i -
t ional crop - mix i s prevalejit there . 
In spi te of favourable impact of modernisation on 
agr icu l tura l production, the extent of modernisation has 
remained limited in the area. The reasons for which are 
lack of extension services, training and v i s i t programme 
besides usual infrastructural f a c i l i t i e s . 
In the end i t may be suggested that the aspect of 
modernisation and social distance be investigated. This 
may help in removing the obstacles in the way of agricul-
t u r a l modernisation. 
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P R E F A C E 
Agr icu l tu ra l development in India has not been 
uniform throughout the length and breadth of the country. 
I t r e g i s t e r e d remarkable progress in some areas l i k e 
Punjab, Haryana and Western U.P. However, there are ce r -
ta in backward regions where the pace of ag r i cu l t u r a l 
development has been slow. In both the cases, in f ras t ruc -
tu re has played a c ruc i a l r o l e . In the former areas the 
exis tence of i n f r a s t r u c t u r e while in the l a t t e r , the lack 
of such f a c i l i t i e s has mainly been responsible for the 
s t a t e of a f f a i r s . 
The present study i s an attempt to understand the 
ro l e played by the means of modernisation. Effort has 
a lso been made to assess the impact of modernisation on 
a g r i c u l t u r a l production in the d i s t r i c t of Shahjahanpur, 
U.P. 
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CHAPTER I 
INTRODUCTION 
1 .1 The Problems 
Agricul tural scenerlo In India has changed substan-
t i a l l y since mid s i x t i e s as a resu l t of 'seed - f er t i l i zer* 
technology. However, the new agricultxiral technology (NAT) 
was introduced, adopted and remained confined to the areas 
with assured i rr iga t ion . I t had i t s impact on other areas 
as w e l l . In some of the regions l iXe Punjab, Haryana and 
Western Uttar Pradesh, fanners' enterpreneurship and the 
ex i s tence of infrastructure f a c i l i t i e s has played a crucial 
ro l e and helped the farmers in pursuing agriculture practices 
at par with conroercial a c t i v i t i e s . Other regions have not 
been so fortunate as they were lacking the pre-requis i tes for 
the adoption of NAT. However, the re la t ive ly bacXward areas 
have also experienced some changes in the process of agricul-
tural production. These are, for example, the mode of produc-
t i o n and input tnix. The use of modem Inputs such as chemical 
f e r t i l i z e r s and high yie lding v a r i e t i e s of seeds (HWs> etc . 
have contributed in increasing the production. Thus, agricul-
tural modernisation in terms of the use of non tradit ional 
1. For a detailed discussion on the seed f e r t i l i z e r tecdinology 
see Bruce P, Johnston and John Cownie, "Seed - Fer t i l i zer 
Revolution", American Economic Review* September 1969, 
pp. 569 - 82. 
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Inputs* new techniques and modem organisational system 
evoked the interest to probe the process of modernisation 
and its iicpact on agriculture in a backward area. This 
has led to the selection of the two blocks namely Bhawal-
khera and Banda of district Shahjahanpur in Uttar Pradesh 
as the area of the present study. 
1,2 Objectives and Hypotheses* 
The main objectives of the present study may be out-
lined in the following manners 
i> To evaluate the structure and organisation of 
farms in the area; 
ii) To examine the intact of modem inputs on agricul' 
tural production; 
iii) To make a comparative study of the impact of 
modernisation on resource productivity in the 
two selected blocks. 
The present stud^ has been carried out in the two 
blocks of district Shahjahanpur to test the following 
hypotheses* 
First ly , modem Inputs enhance agricultural 
production and productivity? 
Secondly, in the modernization of agriculture 
certain non-economic factors, stich as, education and 
cas te play an important role/ and 
Lastly, agricultural modernization I s capital 
intensive involving more investment as compared to 
tradi t ional farming. 
1. 3 Scope and Limitations* 
The present study i s confined to s ix v i l lages , three 
each from two blocks of ShahJahanpur. These are Bhawalkhera, 
Bemai and Katia from Bhawalkhera block and Banda« Sunderpur 
and Dhaka Ghanshyampur from Banda block. The year of refe-
rence i s 1980-31. Three main crops of the area namely, 
wheat, paddy and sugarcane have been studied. The inputs 
used in the area and selected for the present study are, 
area under the crop, human labour, bullock labour, chemical 
f e r t i l i z e r s and seeds. Among the non-economic factors, 
caste of farmers, family s ize and the ir level of education 
have also been studied as these factors are esq^ected to play 
a v i t a l role in the process of modernisation of agricxilture. 
The present study I s based on primary data co l lected 
from s ix v i l l a g e s of the tao blocks. The survey was carried 
out twice during the reference year In a l l the s ix v i l l ages . 
The survey has re l ied on the memory of farmers regarding 
relevant information. However^ e f for t s were made to see 
that survey i s conducted at the time of harvesting so that 
d e t a i l s are s t i l l fresh in the memory of farmers. Moreover, 
v i l l a g e , t e h s i l and block o f f i c i a l s were consulted to verify 
the facts available with them. 
Various l imitat ions may be pointed out at the outset . 
F i r s t l y , the survey pertains to a s ingle year 1980-81 and 
could not be repeated in the following years. Secondly, 
sample has been drawn from three v i l l a g e s 
of each block and, thirdly, the s i ze of sample covers not 
more than 10 per cent of the total households. Lastly, 
various social factors could not be considered in the present 
study. 
1.4 Plan of the Study* 
The present study i s divided into seven chapters 
including the present one. Chapter II gives d e t a i l s about 
the area of study, i t s geographical location, s o i l s , climate, 
pattern of land u t i l i za t ion , sources of irr igat ion, crops 
and cropping patterns in the blocks concerned. The 
theoret ical framework and a survey of l i terature i s 
contained in Chapter I I I , The methodology used in 
the present study i s given in Chapter IV, while the 
structure and organisation of farms in the blocks are 
analysed in Chapter V, The analyses on the basis of 
production function are presented in Chapter VI, Chapter 
VII contains summary and conclusions on the basis of d i s -
cussion and analyses made in the preceeding chapters of 
the present study. 
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CHAPTER I I 
AREA OP STUDY 
2 . 1 Location, S o i l s and Climate 
The d i s t r i c t Shahjahanpur I s l o c a t e d between 21" 
3 5 ' and 28' 29' N, 79* 37* and 80* 23• E with a t o t a l 
area o£ 4581 square k i lometres . The adjacent d i s t r i c t s 
are B a r e i l l y and P l l l b h i t In the North, Kheri i n the 
Eas t , Hardoi and Farrukhabad i n the South and Budaun i n 
t h e West, 
The d i s t r i c t has four t e h s i l s namely, Powayan, 
Shahjahanpur, Ti lhar and Jala labad. Powayan Tehs i l i s 
the l a r g e s t and Jalalabad i s the smal l e s t in respect of 
area . Shahjahanpur d i s t r i c t may be div ided i n t o three 
d i v i s i o n s in terms of b locks . D iv i s i on I c o n s i s t s of 
e i g h t development b locks . D i v i s i o n I I has two b locks , 
and Div i s ion I I I c o n s i s t s four . In the present study 
Bhawalkhera and Banda blocks have been se l ec ted from 
D i v i s i o n s I and II r e s p e c t i v e l y . 
Bhawalkhera I s %t a d is tance of 12 kms. from the 
d i s t r i c t headquarter and Banda 48 kms. The t o t a l area 
of the former block i s about 315 square kras. whereas 
t h a t of t he l a t t e r i s about 420 square kms. The t o t a l 
popu la t ions of Bhawalkhera and Banda 94,873 and 
79,497 r e ^ e c t i v e l y . The densi ty of population i s 300 
and 189 p e r square km, in Bhawalkhera and Banda respec-
t i v e l y . The r a t e of l i t e r a c y i s 14.4 per cent and 15,4 
p e r cent i n these blocks.^ Bhawalkhera block has b e t t e r 
t r a n s p o r t , communication, heal th and vetenary f a c i l i t i e s 
a s compared to any o the r block of t he d i s t r i c t but Banda 
i s a g r i c u l t u r a l l y more developed and has l a rges t number 
of mechanised farros in Shahjahanpur than any o ther block, 2 
The s o i l s found in the d i s t r i c t Shahjahanpur may be 
c l a s s i f i e d in to ( i ) clay ( i i ) c lay loam and ( i i i ) sandy. 
Bhawalkhera block generally has c lay s o i l in most of the 
p a r t s while Banda generally has loamy clay s o i l . Since 
no s o i l survey has been car r ied out in our area of study, 
a d e t a i l e d descr ip t ion of so i l i s not ava i l ab le . 
The average annual r a i n f a l l i n the d i s t r i c t i s 1007 
mm. The nor th -eas t p a r t of Shahjahanpur receives more 
r a i n f a l l than o ther p a r t s of the d i s t r i c t . 
1. D i s t r i c t Office, Shahjahanpur K± Samar.va Jhankl (mimeo), 
Shahjahanpur, 1982, p . 3. 
2 . I b i d . , p . 4 . 
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Table 2 ,1 t Land u t i l i z a t i o n In Bhawalkhera Block, 1980~8l 
Item Area % Share of block (Hectare) i n d i s t r i c t 
Tota l c u l t i v a t e d area 
Total c u l t i v a b l e Fallow 
Current Fallow 
Other Fallow 
Gross Sown Area 
Net Sown Area 
Gross Iririgated Area 
Net I r r i g a t e d Area 
Area Sown More than Once 
Fores t 
Pasture 
33 ,970 
737 
2 , 2 2 6 
1 ,056 
3 5 , 9 5 2 
2 4 , 7 3 6 
1 9 , 2 0 4 
1 5 , 4 2 8 
1 0 , 7 8 6 
7 27 
256 
6 . 9 5 
0 . 1 5 
0 . 4 6 
0 . 2 2 
7 . 3 5 
5 .06 
3 , 9 3 
3 . 1 5 
2 .21 
0 . 0 7 
0 . 0 5 
Sources Block Development Of f i ce , Bhawalkhera, D i s t r i c t 
Shahjahanpur, U.P. 
The maxinTUin and minimum tenftperature in the area are 
45.2 C and 4,5 C. The climate in the area may be termed 
as sub^tropical. 
2.2 Land Utilization and Irr igat ion* 
Table 2.1 reveals the pat tern of land u t i l i za t ion in 
Bhawalkhera block. The to ta l cul t ivated area of Bhawalkhera 
block i s 33,970 hectares out of which the cultivable fallow 
land i s 737 hectares. The current fallow land i s about 
6 per cent of the to ta l cult ivable land. 
The gross i r r iga ted area i s 19,204 hectares while net 
i r r i ga t ed area stands at 15,778 hectares . 
The distribution of sourceswise i r r iga t ion reveals a 
la rger share of canals having a length of 135 kms. They 
have been i r r iga t ing an area of 8786 hectares followed by 
tube-well i r r igated area (5.938 hectares) . The sources 
of minor i r r igat ion are wells, ponds covering an area of 
and 329 
26 2^hectares respectively. Other sources i r r i ga t e 463 
hectares . Table 2.2 gives these d e t a i l s . 
The numbers of privately owned tube-wells (299), 
energised pximpsets (224), pumpsets (1227) and p i t borings 
(51) are not sufficient in view of t o t a l area of the block. 
Moreover, t radi t ional means of i r r iga t ion , e.g. wells (21), 
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Table 2.2 t I r r i g a t e d Area in Bhawalkhera Block by 
Source, 1980«-81 
Area 
Source I r r i g a t e d 
(Hectare) 
% share of % share of 
i n d i v i d u a l ind iv idua l sou-
source i n block rce i n d i s t r i c t 
Canal 8,786 55.69 13.10 
Tube 
Well 5,9 38 37.63 4.96 
Well 262 1.66 1.21 
Tank, Lake, ^-Q 
Pond •^ '^ ^ 
2.09 16.52 
Other 
Tota l 
463 
15,778 
2.93 
100.00 
15.45 
51.24 
Sourcej Block Development O f f i c e , Op .c i t . 
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Table 2.3 t Land U t i l i z a t i o n i n Banda Block, 1980-81 
Item 
Tota l Cult ivated Area 
Tota l Cult ivable Fallow 
Current Fallow 
Other Fallow 
Gross Sown Area 
Net Sown Area 
Gross I rr iga ted Area 
Net I rr iga ted Area 
Area Sown More than Once 
Fo re s t 
Pasture 
Area 
(Hectare) 
41,976 
434 
1,533 
1,031 
59,024 
32,856 
35,712 
27,636 
16,0 50 
2,243 
74 
Source » Block Development O f f i c e , Op. 
% of t o t a l c u l -
t i v a t e d area of 
D i s t r i c t 
c i t . 
8.58. 
0.09 
0 .31 
0 .21 
12.07 
6.72 
7.30 
5.65 
3.28 
0 .46 
0 .02 
m 
12 
asonary wells {91} and persian wheels (18) are very 
Ins igni f icant . However, these sources irr igate about 
42 per cent of the gross cropped area and 62.4 per cent 
of the net sown area. In fact« iirrigation f a c i l i t i e s 
are inadequate in the block. 
Banda block i s , in terms of area, larger than 
Bhawalkhera, i t s t o ta l cult ivated area being 41,976 
hectares . But to ta l cult ivable fallow area i s l e s s than 
that of Bhawalkhera, i . e . , 434 hectares. The table 2.3 
shows the pattern of land u t i l i z a t i o n in Banda. 
The source-wise irrigated area in Banda, given in 
Table 2.4, shows a s ignif icant difference in comparison 
to Bhawalkhera. In the former block the main source of 
i rr igat ion i s tube-well while i t i s canal in the l a t t e r . 
All other sources are ins igni f icant as they cover barely 
5 per cent of the t o t a l irr igated area in the block. 
The shares of individual means of irrigation are 
larger in Banda than that of Bhawalkhera in regard to 
pr ivate ly owned tube-wells , ptamp s e t s - both energised 
and non-energised, and p i t borings. But the former block 
lags behind the l a t t e r block with respect to canal. 
Government tubewells, masonary well and persian wheel. 
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Table 2.4 » I r r i g a t e d Area i n Banda Block by source 1980-81 
Source 
Area 
I r r i g a t e d 
(Hectare) 
% Share of % Share of 
i n d i v i d u a l Individual sou-
source i n b locks rce in D i s t r i c t 
Canal 
Tube 
w e l l 
W e l l 
Tahk, 
Pond 
O t h e r 
T o t a l 
1«224 
26, 388 
0 5 
Lake, gg 
14 
27 ,697 
4.42 
9 5.27 
0 .02 
0 .24 
0.05 
100.00 
2,39 
22.02 
0 .02 
3.29 
0.47 
28.19 
Source t Block Development O f f i c e , O p . c i t . 
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Table 2,5 « Comparison of the Means of I r r i g a t i o n In 
Two Blocks* 
Means of 
I r r i g a t i o n 
Canal 
Tubewel l 
( G o v t . ) 
T u b e w e l l 
( P v t . ) 
Masenary 
W e l l 
P e r s i a n Whell 
Pump S e t 
Pump S e t 
( e n e r g i s e d ) 
P i t b o r i n g s 
U n i t 
Kros. 
No. 
No. 
No, 
No, 
No. 
No, 
No, 
1980-81 
L e n g t V 
No, 
135 
21 
299 
97 
18 
1227 
224 
51 
Bhawalkhera 
Share i n 
t o t a l o f 
D i s t t (%> 
1 5 . 6 3 
7 . 5 8 
9 . 5 3 
0 . 7 2 
0 . 1 4 
4 . 8 2 
4 . 7 8 
3 , 7 8 
LengJV 
No. 
23 
14 
676 
1 
N i l 
5033 
120 2 
98 
Ban da 
Share i n 
t o t a l o f 
D i s t t (%) 
2 .66 
5 . 0 5 
2 1 . 5 4 
0 . 0 7 
-
19 .78 
2 5 . 6 3 
7 . 2 6 
Source : Block Development Office* Bhawalkhera and Banda, 
D i s t r i c t Shahjahanpur. 
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I t means that Bhawalkhera has an edge over Banda in 
respects to the use o£ t radi t ional means of i r r iga t ion 
while the l a t t e r mentioned block outnumber the former 
in the use of modem means of i r r iga t ion . 
2. 3 Main Crops* 
The main crops of the area are wheat, paddy, barley, 
jowar, bajra, maize and sugarcane. Out of these wheat 
and paddy in Bhawalkhera account for 51,41 per cent and 
41,98 per cent respectively showing that the res t of the 
crops cover only 6,6 per cent of the to ta l area. Out of 
the to t a l area xander wheat the share of i r r igated area i s 
9 2 per cent, paddy 31 per cent and that of the to ta l cereal 
area i s 61 per cent. 
In Banda, on the other hand, the share of paddy and 
wheat comes to 40,4 per cent and 57 per cent respectively 
and these together account for s l ight ly more than 97 per 
cent of the to ta l cereal area in the block. The detai l 
of s t a t i s t i c s i s given in table 2,6, 
The share of i r r iga ted area of Bhawalkhera out of the 
t o t a l i r r iga ted area under paddy in the d i s t r i c t i s less 
thah that of Banda block. The same may be observed in case 
of wheat. But the situation i s contrary in these two blocks 
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Table 2.6 i Area Under the Crops and Their Shares. 1980-81 
CROPS 
Total Irrigated 
Area area 
(Hect) (Hect) 
BHAWELKHERA 
(3) as % of Irrigated area 
to ta l i r r i - as % of total 
gated cereal area 
area Block District 
Paddy 
Wheat 
Barley 
Jowar 
Bajra 
Maize 
Other 
Tota l 
Cereal 
Sugarcane 
10,570 
12,944 
594 
826 
165 
7 5 
1 
25, 176 
2,223 
3,229 
11,854 
165 
2 
-
2 
-
15,252 
1,902 
21.17 
77 .72 
1.08 
0 .01 
-
0 .01 
-
100.00 
^ 
30.55 
91.58 
27.78 
0 .24 
-
2.67 
-
60.58 
85.56 
7.44 
7.17 
10.31 
14.29 
-
2.41 
-
7.25 
11.35 
Col. c o n t d . . . 
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Tota l 
Area 
( H e c t . ) 
7 
17,964 
25,346 
373 
466 
152 
67 
50 
44,420 
1,860 
I Irrigated 
Area 
(Hec.) 
8 
6,261 
24,323 
136 
1 
-
9 
-
30,730 
1,254 
BANDA 
(8) as % o f 
t o t a l i n 
Cereal Area 
9 
20.37 
79 .15 
0 .44 
0 .03 
-
0 .03 
-
100.00 
^ 
I r r i g a t e d 
% o f t o t a l 
Block 
10 
34* 85 
95,96 
36.46 
0 . 2 1 
-
13.43 
-
69.18 
67.42 
Col . 
area as 
area 
D i s t r i c t 
11 
14«43 
14.71 
8.49 
7.14 
-
10.84 
-
14.60 
7,49 
contd. • 
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T o t a l 
Area 
( H e c t . ) 
12 
1 3 3 , 0 2 1 
1 8 4 , 8 4 3 
5 ,430 
1 1 , 7 6 3 
20 ,050 
5 ,690 
85 
3 6 0 , 8 8 2 
1 9 , 3 4 1 
DISTRICT 
I r r l g a t e d 
Area 
( h e c t . ) 
13 
4 3 , 377 
1 , 6 5 , 3 8 1 
1 , 6 0 1 
14 
11 
83 
-
2, 10, 467 
1 6 , 7 5 1 
Source » O p . c i t , 
SHAHJAHANPUR 
(13) a s % of 
t o t a l area 
\inder the crop 
14 
32 .61 
89.47 
29.48 
0 . 1 2 
0 . 0 5 
1.46 
-
58.32 
86 .61 
(13) as of 
t o t a l cereal 
area 
l 5 
36.86 
51.22 
1.50 
3.26 
5.56 
1.58 
0 .02 
100.00 
Note « Percentages are computed. 
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in respect of barley and jowar. However, the share 
of t o t a l irrigated area under cereal crops of Bhawalkhera 
i s 7,3 per cent out of the i rr igated area under the cereal 
in the d i s t r i c t while i t i s 14.6 per cent in Banda. I t 
shows that more irr igated area of the distirict comes in 
Banda block than that of Bhawalkhera. A similar situation 
e x i s t s at the block leve l since 60.6 per cent of the total 
cereal area i s irr igated in the l a t t e r block while i t i s 
69 .2 per cent in the former block. The share of irrigated 
area out of the to ta l area under sugarcane i s not s ign i f i -
cantly different in these blocks. 
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CHAPTER I I I 
THEORETICAL FRAMEWORK* THE PROCESS OF AGRICULTURAL 
MODERNISATION 
Agricul tura l s ec tor i s genera l l y not considered as 
important as the i n d u s t r i a l s e c t o r . The case for a g r i -
c u l t u r e was weakened further by t h e concept of l inkages 
developed by Hirschman who has made a strong case for 
i n d u s t r i e s as these have more forward and backward l i n k -
a g e s . Thus t h e growth economics has mainly jaeen concerned 
w i t h the sec tor other than a g r i c u l t u r e and has had l i t t l e 
2 p l a c e for agr i cu l ture , 
3 . 1 The Role of Agriculture* 
There has been, however, a growing concern about the 
p l a c e of agr icu l ture in economic development s ince var ious 
economists regard agr icu l ture as an in^xjrtant source of 
3 
economic growth. Johnston and Mellor, among these econo-
m i s t s , have made an attempt a t h i g h l i g h t i n g the ro le of 
1. A.O. ItLrschman, A Strategy of Economic Development, Yale 
Univers i ty Press , New Heaven, 19 58. 
2. John W.Mellor, *Rural Growth Linkages and the f a t t e m of 
Employment Growth", paper presented in v i i i t h Congress, 
In ternat iona l Economic Assoc ia t ion , New Delhi, December, 
1 - 5 . 1986. p . l 
3 . Bruce p. o^ohnston and John W. Hel lor , "The Role of Agri-
cu l ture in Economic Development", American Economic Review, 
September 1961, pp. 566 - 591. 
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agr icu l ture i n the development of an economy. In t h e i r 
view, agr icu l ture c o n t r i b u t e s i n a number of ways which 
are given below*-
(i> Agriculture prov ides an increased supply of food 
which may otherwise impede the r a t e of economic growth 
i n an economy/ ( i i ) the e^qpanding s e c o t r s other than 
a g r i c u l t u r e , may draw upon the l a r g e amoxint of foreign 
exchange to f inance the imports which are e s s e n t i a l for 
growth, ( i i i > the expanding s e c t o r s o ther than a g r i c u l -
t u r e , may draw upon the l a r g e amount of labour e x i s t i n g 
i n agr i cu l tura l s e c t o r , (iv> a dominant agr icu l tura l 
s e c t o r provides c a p i t a l f o r e s s e n t i a l overhead i n v e s t -
ment required for growth, (v> a s t imulus to i n d u s t r i a l 
growth may be provided by the r i s i n g n e t cash incomes in 
4 
a g r i c u l t u r a l s ec tor of the economy. 
The economists, t r e a t i n g a g r i c u l t u r e as a source of 
economic growth claim that a g r i c u l t u r e may also l ead to 
reduction in unemployment. A study sugges t s four major 
ways to ease the problem of unemployment in a developing 
economy. (1) the hor izonta l ejqjansion in area under 
4 . I b i d . P. 571 
5, John W. Mellor, O p . c i t . 
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c u l t i v a t i o n may br ing dovm the l e v e l of unemployment 
( 2) The advancement In technology capable of leading to 
i n c r e a s e in cropping i n t ens i t y may a l so help i n solving 
t h e problem, (3) If crop-mix i s changed in such a way 
t h a t i t becomes labour - in tens ive than more hands would 
get product ive employment in the s e c t o r . (4) The changes 
i n land r e l a t i o n s p a r t i c u l a r l y ih favour of labour c l a s s 
may play a c ruc ia l ro le ih providing addi t iona l employment 
i n the country. These arguments f u r t h e r subs tan t i a t e the 
case for ag r i cu l t u r a l sector as a source of economic growth. 
Trad i t iona l ag r i cu l tu re , however, would not be capable 
of making a contr ibut ion to economic growth in the economy. 
On the contrary, the "modernised ag r i cu l t u r e can be a 
powerful engine of growth". And modernisation of ag r i -
c u l t u r e comprises d i f fe ren t s tages for the simple reason 
t h a t i t "connotes a va r i e ty of s t r u c t u r a l and i n s t i t u t i o n a l 
7 
changes in the framework of economic a c t i v i t y " . 
6 . Theodore W, Schultz, Transforming Tradi t ional Agricul-
t u r e , Yale Universi ty Press , New Heaven, 1964, p , 5 , 
7 . Planning Commission, The Sixth Five Year Plan, 1980-85, 
Government of India , New Delhi, p , 3 . 
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3.2 Phases of Agr icul tura l Modernisation J 
The question of land tenure assxitnes importance 
s ince any approach to modernisation warrants incent ives 
and p r o f i t a b i l i t y of the venture. A t enu r i a l system 
which i s not in favour of land t i l l e r s would lead to 
insu f f i c i ency and may also be an o b s t a c l e in the process 
of a g r i c u l t u r a l modernisation because an unfavourable 
t e n u r i a l system may not change the a t t i t u d e of the farmers 
towards modernisation and use of new inpu t s . Since "the 
aggregate pa t t e rn of land ownership determines the manner 
i n which land and labour are combined for production pur-
poses* with consequences for the quantum and d i s t r ibu t ion 
p 
of t h e product", t h i s aspect should not be neglected. 
Th i s problem i s v i s i b l e in the absentee arrangements 
where the absentee landowners are not generally successful 
i n providing incen t ives to the ac tua l farmers and the for-
mer do not t r a n s f e r t h e i r decis ion making r igh t s to the 
9 l a t t e r ; while in any approach to modernisation, operat ing 
and investment decis ions inf luence the use of modem inputs 
8. A.K, Ghose, "Agrarian Reforms in Developing Countries: 
I s s u e s of Theory and Problems of Prac t i ce" , in A.K. Ghose (ed,>, Agrarian Reforms in Contemporary Developing 
Countr ies , Select Books, New Delhi , 1984, p . 3, 
9 . T.W. Schultz, O p . c i t . . p . 119. 
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and methods of c u l t i v a t i o n . Moreover, i f the ownership 
of resources i s separated from resource use , the develop-
ment of socio-economic overheads may lead t o benef i t the 
owners of resources and may not accrue to t he managers of 
10 
resources . 
However, the a t t i t u d e of the former towards moderni-
sa t ion may not change i f market o u t l e t s and a v a i l a b i l i t y 
of consumer goods are not assured. But these are essen-
t i a l condit ions and not suf f ic ien t t o acce le ra te the r a t e 
of adoption of modem ag r i cu l tu ra l technology. I n s t i t u t i o -
n a l bot t lenecks may be s ign i f i can t and may a r r e s t the r a t e 
of modeimisation. The simple reason for slow r a t e of mode-
r n i s a t i o n could be lack of c a p i t a l needed for the adoption 
of modem ag r i cu l t u r a l technology which i s c a p i t a l in tens ive . 
Transi tory stage has ce r ta in d i s t i n c t f ea tu res v i z , 
dominance of ag r i cu l t u r a l sector ; inc reas ing demand for 
food during the period, inducing growth mainly determined 
by the r a t e of population increase and growth in per capi ta 
income^ a marked scarc i ty of c a p i t a l to finance i n d u s t r i a l 
development; and resources having low oppprtunity cos t s , in 
the economy. 
10. G. Parthasarathy, "Agricul tural Development and Small 
Fanners - A Case Study of Andhra Pradesh", i n A.M. Khusro 
v®^«>* Readings in Agr icul tura l Development. All ied, 
Calcut ta , 1968, p . 25. 
11 . Bruce F. Johnston, and John W. Mellor, O p . c i t . , p . 582. 
12. lWAj_p, 583. 
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During t h i s phase generally h igh ly conplementary 
13 i n p u t s are used. An abundance of some inputs and 
s c a r c i t y of o t h e r s would r e s u l t i n low product iv i ty 
on account of inpu t s being cotnplementary to each o ther . 
Developing economies in transforming t h e i r t r a d i t i o n a l 
a g r i c u l t u r e have ejqperienced t h i s phenomenon. In order 
t o overcome the problems of low p roduc t i v i t y , extension/ 
research , c r ed i t and marketing f a c i l i t i e s are needed 
along with the supply of itnproved seeds and other material 
i n p u t s . ^ * Since i t i s d i f f i c u l t fo r a fanner to arrange 
t h e s e f a c i l i t i e s , the Government could take up t h i s r e s -
p o n s i b i l i t y to overcome the problem. 
Moreover, commercialisation i s necessary to change 
the nature of ag r i cu l tu re from ' a way of l i f e ' into t h a t 
of an e n t e r p r i s e . The commercialisation of agr icu l tu re 
would provide marketable surplus and i t would lead to 
mo d e m i sat ion. 
However, the supply of modem inpu t s , technical 
knowledge and education to the farniers p lays a c ruc ia l 
r o l e during the phase of t r a n s i t i o n . The ' t ra in ing* and 
13, John W. Mellor, The Economics of Agricul tural Deve-
lopment^ Vora, Bombay, 1969, p . 229, 
Mellor, 
14, John W,/"Rural Employment Linkages Through Agricul-
t u r a l Growth - Concepts, I s s u e s and Questions", paper 
presented in v i i i t h World Economic Congress, I .E.A. , 
New Delhi, December 1 - 5 , 1986. 
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* v i s i t * programme (TV programme) may be c a t a l y t i c in 
modernisation process . Such programmes would not only 
t r a n s f e r the technology from labora to ry to farm but would 
educate the farmers regarding the ass imi la t ion of new 
technology, ftoreover, pe r iod ic programmes of t r a in ing 
and demonstration with respect to optimum u t i l i s a t i o n of 
improved inputs would help the farmer to get maximvun out 
of new resources. 
Research i s another aspect which assumes significance 
in the t h i r d phase of a g r i c u l t u r a l development. In sus ta i -
n ing the technological breakthrough made once, such as 
Green Revolution in India , i t i s necessary to improve 
upon the v a r i e t i e s which were new a t the time of t h e i r 
i n t roduc t ion . For t h i s research should be in cont inui ty 
r a t h e r than i n t e r m i t t a n t l y o r sporadic . Since, agr icu l ture 
dur ing t h i s phase becomes c a p i t a l i n t ens ive i t may place an 
over - inc reas ing demand for c o i t a l on the economy. In 
t h i s context research assumes a s i g n i f i c a n t ro le since i t 
would aim at reducing the cost of technology to make poss i -
b l e fur ther advancement in a g r i c u l t u r a l development and 
15, John W. Mellor, The Economics of Agricul tural Development, 
Vora, Bombay, 1969, p , 226. 
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thereby in modernisation. This factor alone may be 
able to sustain the agricultural development in the 
long run. Indian agriculture, for exanple, i s expe^ 
riencing the problem of reducing the cost of agricultural 
technology. That phase during which the country'^ain in 
terms of reduction in food imports or in building up 
buffer stock of foodgrain i s over. Now the task i s not 
to increase agxricultural production only or to maintain 
buffer stocks or to reduce dependence on food In^jorts but 
i s to enhance per capita ava i lab i l i ty which, in turn, i s 
possible by cur ta i l ing the cost of agricultural technology. 
Hence efforts have to be made to increase per capita availa-
b i l i t y through increased production and, that too, at the 
reduced cost of technology. 
3.3 Modernisation Requirements* 
The complex process of agr icul tural modernisation 
warrants a number of factors. The foremost factor in 
t h i s regard i s to determine the p r i o r i t i e s with respect 
to the approach to be adopted for modernisation of agri-
cul ture . Atleast two approaches are worth mentioning. 
In one approach, existing ins t i tu t iona l arrangements such 
as pattern of land holdings, tenurial system, and credit 
28 
and finance f a c i l i t i e s , remain the same while technolo-
g i c a l changes are made to a l t e r the input-mix in a g r i -
c u l t u r e . In the second approach, i n s t i t u t i o n a l arrange-
ments are to be changed f i r s t to in t roduce new technology, 
I n d i a has adopted the l a t t e r approach where land reforms 
and other i n s t i t u t i o n a l changes have he&n made to adopt 
modem technology. But whatever approach i s selected the 
reqiiirements of transformation remain and are del ineated 
below. 
An approach encompassing po l i cy requirements and 
production input requirements would c e r t a i n l y lead to 
modernisation of a g r i c u l t u r e . In the f i r s t p a r t of t h i s 
approach, research and development becomes a c r i t i c a l 
componait in a g r i c u l t u r a l t ransformat ion. I t becomes a 
16 
dec i s ive fac tor s ince i t i s a "reproducible source". 
Moreover, the e f f o r t s c l a s s i f i e d as "product ivi ty - main-
17 t a i n i n g " a r e e s s e n t i a l in the sense t h a t the former 
t akes care of the e x i s t i n g production s i tua t ions while 
16. Theodore W, Schultz, O p . c i t . , p . 146. 
17. S.K. Ray, e t . a l . . Policy Planning for Agricul tural 
Development. Tata McGraw H i l l , New Delhi, 1979, 
p . 125. 
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the l a t t e r safeguards the future production. The high 
y i e l d i n g var i e t i e s of seeds, for instance, are prone to 
various types of pests and other diseases which adversely 
a f fec t the productivity. Moreover, the new technology 
has more risk and uncertainty. The research a c t i v i t i e s 
should not slacken. Among other things, i t would mini-
mise the risk and uncertainty in production and in pro-
duct iv i ty . Similarly, the productivity augmenting 
research assumes a significant role as the need for food 
i s growing in India. The l e s s developed countries inc lu-
ding India have not been providing suff ic ient funds for 
agricultural research. India, for example, had only 1.2 
research workers per one laW* of agricultural population. 
This ratio has s l ight ly iitproved to 1.3 in early seventies. 
In coniparison, Japan had 60 and 169 workers during the 
18 corresponding periods. Such def ic ienc ies must be 
dispensed with otherwise the pace of modernisation would 
be slow. 
A pos i t ive relation may be e j e c t e d between education 
19 
and the use of the technology by the fanners. The role 
IS* Ib id . , p. 129. 
19. Marc Nerlov, "The Use of Modem Inputs in the Agricul-
tural Sector of Developing Countries i The Case of 
Brazil", in paper presented at VIIIth World Economic 
Congress of International Economic Association, Indian 
Economic Association, New Delhi, Dec. 1 - 5 , 1986 
p . 110. 
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played by education and extension se rv ices in agr icu l -
t u r a l production has been e f f ec t i ve ly shovm by Gr i l iches . 
Education broadens the horizon of the fanner ' s knowledge 
and extension services convince him to adopt the new 
20 technology. There are many in s t ances where a large 
investment in the education has helped in the modernisation 
of ag r i cu l t u r e . Schultz has c i t e d cases of Denmark, Holland, 
I s r a e l and Japan where modernisation and education has 
provided the s k i l l and knowledge to the farmers which has 
21 
helped in a t t a in ing a rapid growth in agr icu l tu re . Thus 
t h e investment made in research and in educating the farm 
people leads to adoption of new technology which, in turn, 
he lps in r a i s ing the p roduc t iv i ty in ag r i cu l tu re . 
The pol icy requirements as discussed above are 
e s s e n t i a l but not su f f i c ien t to modernise agr icu l ture 
i n a developing economy. Besides po l i cy requirements, 
t h e requirements of production i n p u t s have to be s a t i s -
f i e d to change the na ture of a g r i c u l t u r e . The l a t t e r 
requirements comprising i r r i g a t i o n and investment in the 
i n f r a s t r u c t u r a l f a c i l i t i e s i s n e c e s s i t a t e d on two accounts. 
F i r s t l y , ex i s t i ng system of i r r i g a t i o n in the country was 
20. Zvi Gr i l iches , "Research Expenditures, Educatio.n and 
the Aggregate Production Function", American Economic 
Review. Dec., 1964, pp. 961-74. 
21 . Theodore W, Schultz, Q p . c i t . , pp. 189-90, 
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not designed to meet the requirements of new v a r i e t i e s 
of seeds. Secondly, i n addit ion to r e h a b i l i t a t i n g the old 
ones, a new d i s t r i b u t i o n systesn has to be introduced to 
br ing an addi t ional acreage under i r r i g a t i o n . In the 
absence of the above, diffusion and adoption of seed-
22 f e r t i l i s e r technology would be l i n d t e d . Among the 
prominent reasons for not adopting new technology or new 
i n p u t s in a l a rge area in the country i s the lack of 
i r r i g a t i o n f a c i l i t i e s . Hence i t becomes a mere linaiting 
f a c t o r if the d i s t r i b u t i o n of r a i n f a l l i s not uniform In 
t he country. In such a s i t ua t i on , investment in i r r i g a t i o n 
becomes more c r i t i c a l . However, expenditure on i r r i g a t i o n 
in var ious S ta tes shows a wide d i s p a r i t y which in turn 
widens the ex i s t i ng d i s p a r i t i e s among the States since more 
i s spend in those S t a t e s which already have b e t t e r f a c i l i -
t i e s . For ins tance , Punjab, where i r r i g a t i o n system i s 
we l l developed, had the maximum expenditure, t ha t i s , 
Rs 2836 per c u l t i v a t o r while Assam, a backward Sta te , has 
23 
only Rs 33 in the year 1970. Without providing adequate 
i r r i g a t i o n f a c i l i t i e s , modernisation in backward S ta tes 
cannot be expected. 
22. C,R, Wharton J r . , " In f r a s t ruc tu re and Input Requirements 
for Asian Agricul ture » Selected Policy Issues" , in ADB, 
Recdonal Seminar on Agricul ture i Papers and Proceedings, 
ADB, Hong Kong, 1969, p . 87. 
23. B.P. Singh, "Agricul tural Development i Investment and 
Regional D i s p a r i t i e s " , Economic Times, Oct. 17, 1974, 
p . 5, Table 1. 
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Assured irr igat ion encourages not only the use of 
new seeds of hybrid var ie t i e s but also the use of chemical 
f e r t i l i s e r s . The aggregate requirement of f e r t i l i s e r s i s 
increasing and may increase further in future. In support 
of the above, two arguments may be forwarded here. First ly , 
the present consumption of chemical f e r t i l i s e r s i s l e s s 
than optimal since the recommended dose in 1970-71 for 
r i c e and wheat was 166 l«g per hectare, while the consumption 
per hectare of agricultural land in the country was 14,53 kg 
24 
only around the same period. And secondly, the require-
ments of new var i e t i e s of seeds i s hic^er as compared to 
the local v a r i e t i e s . Now an e^qsansion in the area under 
HYVs would increase the consuttption of f e r t i l i s e r s because 
the l a t t e r e s sent ia l l y goes with the former, hkjreover, 
the supply of f e r t i l i s e r s i s l e s s than what i s required 
in the country. Further, the distribution and use of 
f e r t i l i s e r s has not been uniform since in Piaijab and Tamil 
Nadu i t i s used substantial ly while in other States l ike 
Assam, Jammu and Kashmir, Madhya Pradesh and Orissa the 
25 consumptifin of N.P.K. i s sparse. Such d i ^ a r i t i e s 
should be removed as far as poss ible to have a proportio-
nate distribution of gains from new technology in the 
country. 
24, Ib id . , Table I I . 
25, Ib id . , Table I . 
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Regarding the consumption of f e r t i l i s e r s , share 
croppers have a peculiar problem. They are unable to use 
and to increase the consvmnption of f e r t i l i s e r s because 
for them credit f a c i l i t i e s are l imited. The share 
croppers " . . . produce t i t l e or lease deed as co l la te ra l " 
26 
and * , . , cannot buy f e r t i l i z e r s* . Since the number of 
share croppers i s significant in the country, t h i s problem 
need to be tackled. 
The new agricultural technology revolves arotind the 
high yielding var ie t ies of seeds. These have mainly been 
introduced because they are insens i t ive to differences in 
day length in early maturity and also give a be t te r response 
to chemical f e r t i l i s e r s . Consequently their yield i s higher 
than the local va r ie t i e s . But the Indian farmers have 
r e l i ed on the natural spread of these seeds. They are 
generally suspicious about the qual i ty of seeds available 
in the market, and t h i s had led to the natural spread of 
HYVs. However, the natural spread has caused two main 
problems, the f i r s t being the low ra te of germination, and 
second that seeds obtained by natural spread require higher 
doses of f e r t i l i s e r s . This prac t ice has to be watched out 
and supervised by off ic ia l agencies and if i t i s not possible 
26. B.S. Minhas, and T.N. Srinivasan, "New Agricultural 
Production Strategy - Some Policy Issues", in A.M. Khusro (ed.7, Op.cit.^ p . 183. 
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then the d i s t r i b u t i o n of c e r t i f i e d seeds should be done 
in more ef fec t ive ways. Moreover, the problems of qua-
l i t y control regarding c e r t i f i e d seeds has to be solved 
b u t no l e g i s l a t i v e or adminis t ra t ive s teps have so far 
been taken by the Government. 
I t may seem s t range but seeds of the xaniform qual i ty 
d i s t r i b u t e d in the country are posing problems since pes t 
28 problems may become epidemic in such s i t u a t i o n . But 
t h e seeds of d i f f e r en t q u a l i t i e s , i f supplied, in d i f f e -
r e n t areas may minimise the r i sk since diseases in one 
type of seeds may not affect the crops using other types 
of seeds. However, i n most of the regions, seeds of the 
same qua l i ty are re leased by o f f i c i a l and non-off ic ia l 
agencies and no e f f o r t i s being made to thwart such dangers. 
The foregoing discussion makes i t c l ea r tha t there 
a r e three mainsprings of growth in ag r i cu l tu re based on 
i t s modernisation. These are "ac t ive research, a wel l -
t r a i n e d and v i t a l extension se rv ice , and a supply l i n e 
t h a t e f fec t ive ly makes ava i l ab le to the c u l t i v a t o r s the 
27. Biplab Dasgupta, The New Agrarian Technology and 
India , Macmillan, Madras, 1980, p . 62. 
28. I b i d . , p . 69. 
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range of modem inpu t s which match the extended findings 
of t h e research s t a t i ons - . ^^ Undoubtedly Indian ag r i cu l -
t u r e has achieved success in the f i e l d of research as 
c e r t a i n v a r i e t i e s of seeds l i k e Kalyan Sona, Sonalika, 
Safed Lerma and Choti Lerma e t c . of wheat and ADT-27, 
Mashori, Co25, Co29, Jaya, Padma e t c . of r i c e have been 
developed. But the extension se rv ice has not made any 
s i g n i f i c a n t impact in the country. Moreover, the range 
of modem inputs brought from the l a b o r a t o r i e s to the 
f i e l d has been r e s t r i c t e d to the p rogress ive farniers 
which has a r res ted the growth of modemisat ion in a large 
a r ea of the country. The present s t r a t e g y being cap i t a l 
i n t e n s i v e has l e f t the small and marginal farmers a t the 
p e r i p h e r y . Thus the scope of a g r i c u l t u r a l modemisation 
has been, and wi l l remain, l imi ted i f the bas ic approach 
i s not changed. 
29. David W, Hopper, "The Mainsprings of Agricul tural 
Growth", in A^M. Khusro (ed.>, Op .c i t . , p . 121. 
30. Ashok Rudra, "Organisation of Agr icu l tu re for 
Rural Development : The India Case", in Ghai, e t . a l . , (ed.>, Agrarian Systems and Rural Development, Mac-
mil lan, London, 1979, p . 77. 
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3,4 Survey of L i t e r a t u r e : 
There i s no dear th of l i t e r a t u r e in the f i e l d of 
a g r i c u l t u r a l economics. Various aspec ts of ag r i cu l tu re 
31 have been s tudied, Schultz, for exanple took up the 
quest ion of welfare and de l inea ted condi t ions necessary 
32 fo r progress in l e s s developed a reas . Cohen discussed 
among o ther th ings , spec i a l i s a t i on and technology as the 
key fac to rs for economic progress in a country. He had 
a l so analysed technologica l aspects with respect to farm 
s i z e . An exce l l en t work regarding ag r i cu l tu ra l moder-
n i s a t i o n and providing a new approach to deal with a g r i -
34 
c u l t u r a l backwardness was by Schul tz , The basic 
ques t ions which he addressed to werex "(1) Can low income 
communities i nc rease a g r i c u l t u r a l production subs t an t i a l l y 
by an e f f i c i en t a l loca t ion of the a g r i c u l t u r a l f ac to r s of 
production p r e sen t l y a t t h e i r d isposa l? (2> Which a g r i -
cul t iural fac to rs of production are p r imar i ly responsible 
f o r the la rge d i f fe rences among coun t r i e s in the success 
of the a g r i c u l t u r a l sec tor in con t r ibu t ing to economic 
31 , Theodore W, Schultz, Production and Welfare of Agri-
c u l t u r e , Macmillan, New York, 1949, pp. 91 - 99, 
3 2 . R.L, Cohen, The Economics of Agr icul ture , James Nisbet, 
London, 19 59. 
33 . I b i d . , pp. 49 - 73. 
3 4. Theodore W Schultz , Transforming Tradi t ional 
Agr icu l ture , Yale Universi ty , New Heaven, 1964, 
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growth? (3) Under what condi t ions does i t pay to 
35 
i n v e s t in ag r i cu l t u r e?" In reso lv ing these unse t t l ed 
ques t ions , Schultz has advanced a persuasive hypothesis . 
His suggestion regarding ag r i cu l t u r a l growth st imulat ion 
i s to r a i s e the investment oppor tun i t i e s by means of new 
a g r i c u l t u r a l f ac to r s which necessa r i ly embody technolo-
g i c a l improvements. Such an approach does affect the 
a g r i c u l t u r a l community as Nicholls has shows in h i s 
s tudy. He has shov*i t h a t the mechanisation may lead to 
d e l e t e r i o u s socia l e f f ec t s and could change the agrarian 
i n s t i t u t i o n s in a s ign i f ican t manner. 
Schu l t z ' s approach has changed the perception of 
a g r i c u l t u r a l sector in the context of economic progress , 
A new stream of l i t e r a t u r e came i n to force . Among such 
a t tempts , an e n p i r l c a l study worth specia l mention i s a 
37 
r ecen t paper on the contr ibut ion of ag r i cu l tu re to 
economic growth. In t h i s study, decomposition of growth 
sources h i ^ l i g h t the contr ibut ion of c o i t a l which comes 
to as high as 48 per cent . I n d i r e c t l y suggested i s tha t 
35. I b i d . , pp. 15 - 16. 
36. W.H. Nichol l s , "Investment in Agricul ture in Under-
developed Countries", American Economic Review, pp. 
58 - 73. 
37 . Erh-Cheng Hwa, "The Contribution of Agricul ture to 
Economic Growth i Some En^irical Evidence", paper 
p resen ted in the Vl l l t h Congress of In t e rna t iona l 
Economic Associat ion, New Delhi, Dec, 1 - 5 , 1986. 
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t he ag r i cu l t u r a l modernization l e a d s to growth of output 
f a s t e r than by means of the conventional fac tors . I t 
h a s been estimated t h a t the p r o d u c t i v i t y differences 
for 
accounted/by conventional i n p u t s could be only one -
38 fou r th . There i s thus a case fo r modernization. 
These a re , however, macro economic s tudies providing 
t h e o r e t i c a l foundations and gu ide l ines to researchers , 
Indian scholars , on the o ther hand, have examined a 
number of aspects r e l a t ed with a g r i c u l t u r a l modernisation 
and t h a t too, in d i f ferent micro^meso regions as well as 
a t macro l e v e l . 
A number of s tud ies have been made to evaluate and 
a s se s s the e f fec t s of modem i n p u t s , such as, f e r t i l i s e r s , 
hybrid seeds, t r a c t o r s and tubewel ls e t c . 
Among the modem a g r i c u l t u r a l i npu t s the most favoured 
i s chemical f e r t i l i s e r s and a number of s tudies have been 
39 made in t h i s regard, Sirohi and Chaudhari have analysed 
t h e a l l l o c a t i o n a l aspects of f e r t i l i s a t i o n in various 
regions of U,P,, while the ro l e of NPK in production 
38. T, Kawagoe, Y, Hayami and V.M. Ra t t an , "The I n t e r -
country Agr icul tura l Production P\inction and Product i -
v i t y , Differences Among Count r ies" , Journal of Develop-
ment Economics. Vol. 19, 1985, pp . 113 _ 32. 
39. A.S. Sirohi , and A.K. Chaudhari, "Allocation of F e r t i -
l i z e r s Among Crops and Regions i n Ut tar Pradesh", 
•^f^u^.^ Journal of Agr icu l tura l Economics, Vol. XXVIIJ 1 
1^7 2 , p p . y j - y y , _ _ _ 1 . ^^^J-J. A. 
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economics h a s been examined by Hopper. A g e n e r a l 
d i s c u s s i o n on t h e r o l e of f e r t i l i z e r s i n a g r i c u l t u a l 
41 42 
p r o d u c t i o n was made by Menon # Minhas and S r i n i v a s a n . 
An e x t e n s i v e s tudy h a s been made t o s t u d y t h e impact of 
chemica l f e r t i l i z e r s i n those d i s t r i c t s of t he coun t ry 
44 
which were s e l e c t e d f o r t h e package programme. Singh 
h a s s t u d i e d t h e optimum l e v e l of f e r t i l i z a t i o n bu t h i s 
r e s u l t s cannot be g e n e r a l i s e d i n view of va ry ing n a t u r e 
o f a g r i c u l t u r e i n v a r i o u s p a r t s of t h e c o u n t r y . Another 
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such s tudy about t h e r e t u r n on f e r t i l i z e r was made con-
s i d e r i n g t h e f i e l d of a farroer. However, a l l t h e s e 
s t u d i e s a re s i m i l a r i n t h e sense t h a t t hey c o n c e n t r a t e on 
t h e irole of chemical f e r t i l i z e r s and t h e o t h e r i n p u t s do 
n o t f a l l i n t h e purv iew. 
4 0 . David W, Hopper, "Economics of F e r t i l i z e r Use t A 
Case Study i n Produc t ion Economics", Ind ian J o u r n a l 
of A g r i c u l t u r a l Economics, Vol , XVII i 4, 1962, pp . 
12 - 22. 
4 1 . V .S . Kenon, "Role of F e r t i l i z e r s i n Crop Produc t ion 
i n I n d i a " , i n D i r e c t o r a t e of Economics and S t a t i s t i c s , 
S t u d i e s i n A g r i c u l t u r a l Economics, Vol . I I , New Delh i , 
19 56, p p . 61 - 70 . 
4 2 . B . s . Minhas, and T.N. S r i n i v a s a n , "New A g r i c u l t u r a l 
P r o d u c t i o n S t r a t e g y i Some P o l i c y I s s u e s " , i n 
A.M. Khusro ? e d . ) , O p . c i t . , p p . 17 3 - 185. 
4 3 . Ashok P a r i k h , ••Rate of Return on Chemical F e r t i l i z e r s 
i n the Package Programme D i s t r i c t s " , Indian Jou rna l of 
A g r i c u l t u r a l Economica, Vol . XXIj 2, 1966, p p . 41 - 46, 
4 4 . H .S . Singh, "Optimum Level of F e r t i l i z a t i o n " , Ind ian 
J o u r n a l of A g r i c u l t u r a l Economics^ Vol . XV i 2, I960 
p p . 6 6 — 6 9 . ' 
4 5 . D. Singh, S,K, Raheja, and S.R. Bap a t , "Returns from 
F e r t i l i z e r s on Fa rmer ' s F i e l d " , I n d i a n Journa l of Agr i -
c u l t u r a l Economics., Vol. XXV , 4 , - 1 9 7 0 , pp . 25 - V " 
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A strong case was made by Sen f o r the HYVs around 
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which the NAT r e v o l v e s . Barnah made a study of the ro le 
o f q u a l i t y seeds i n two a g r i c u l t u r a l l y developed regions 
of the country but h i s e f for t does not throw l i g h t on the 
p r o c e s s of modernisation s ince o ther p a r t s of the NAT were 
not considered by him, A comparatlrve ana lys i s of ' d e s i ' 
( l o c a l ) seeds and HYVs i s an i n t e r e s t i n g reading presented 
48 by Chaurasia and Singh. The impact of modem input on 
t h e production of crops makes the case for HYVs very strong. 
Some scholars have paid t h e i r a t t e n t i o n to the M - type 
component of NAT which comprises modem means of i r r i g a t i o n 
a s w e l l as means of c u l t i v a t i o n . These are a l so considered 
here s ince M - type component does p lay a s i g n i f i c a n t ro le 
i n agr icu l tura l modernisation. 
46 . B.D. Sen, The Green Revolution in India, Wiley Eastern, 
New Delhi , 1974. 
47 . U. Baruah, "The Role of High Yie ld ing V a r i e t i e s in 
Agricul tural Development in Punjab and Haryana", in 
Al i Muhammad ( e d . ) , Dynamics of Agricul tural Deve-
lopment in India , Concept, Delh i , 1979, pp. 17 - 38. 
48 . R.R, Chaurasia, and V.N, Singh, "Economics of Local 
and High Yie ld ing V a r i e t i e s of Paddy and Wheat in 
Panagar V i l l a g e of Madhya Pradesh", Indian Journal of 
Agr icul tura l Economics, Vol . XXVII t 1, pp. 93 - 98. 
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Assured i r r i g a t i o n i s a key fac tor in NAT, Among 
i t s var ious means tubewell has acqviired an important 
49 p l a c e in Indian ag r i cu l tu re . Dhawan has selected the 
same to assess the requirement and i t s s h o r t f a l l . He 
h a s focussed h i s a t t en t ion on Government tubewells and 
shown t h a t there i s not only regional d i ^ a r i t i e s but 
l a c k of t h i s fac to r in the region. And the process of 
a g r i c u l t u r a l modernisation has been adversely affected in 
t h o s e areas where tubewells are not in required number, 
A debatable and unresolved i s sue pe r t a in s to t r a c t o -
r i z a t i o n in Indian agr i cu l tu re , Singh and Motilal 
have foxind a p o s i t i v e role of t r a c t o r i s a t i o n in ag r i cu l -
t u r a l opera t ions . But negating t:heir approach i s a study 
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made by Upadhyaya and Aggrawal. They have refuted the 
popula r view on t r a c t o r i s a t i o n having a pos i t i ve bearing 
on a g r i c u l t u r a l production. They conclude tha t t r a c t o r i -
s a t i on general ly has an adverse or , in some areas , marginal 
impact on production and p roduc t iv i ty . 
49, B,D. Dhawan, "Demand for I r r i g a t i o n : A Case Study of 
Government Tubewells in Ut ta r Pradesh*", Indian Journal 
of Agr icu l tura l Economics, Vol, XXVIII t~T, 1973, 
pp . 59 - 67, 
50, B, Singh, "Economics of Tractor Cultivation t A Case 
Study", Indian Journal of Agricultural Economics, 
Vol. XXIII ; 1, 1968, pp. 83 - 88. 
51, G, Motilal, "Economics of Tractor Utilization", Indian 
Journal of Agricultural Economics. Vol, XXVIII :"1 
19 7 3, pp. 96 - 10 5. 
5 2. U. Upadhyaya, and A.K. Aggrawal, "Second Thoughts on 
T r a c t o r i s a t i o n " , Economic Times^ April 5, 1976. 
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The i m p a c t o f t e c h n o l o g i c a l c h a n g e s on g a i n s and 
t h e i r d i s t r i b u t i o n h a s been a s u b j e c t o f a number of 
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s c h o l a r s . Kahlon p r o v i d e s an e x c e l l e n t t h e o r e t i c a l 
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e j q j o s i t i o n of t h e s u b j e c t i n I n d i a n c o n t e x t . Whi l e Rao 
h a s s t u d i e d t h e a s p e c t of d i s t r i b u t i o n of g a i n s a r i s i n g 
o u t of t e c h n o l o g i c a l change i n t h e c o u n t r y . S i m i l a r l y , 
t h e i m p a c t o f NAT on t h e d i s t r i b u t i o n o f a g r i c u l t u r a l 
i n c o m e i s a n o t h e r w i d e l y d i s c u s s e d t o p i c a s e v i d e n t from 
t h e s t u d i e s made by S i n g h , J a k h a d e Sharma and Mehta , 
58 59 
S i n g h , Sadhu and S i n g h . A l l t h e s e s t u d i e s , however , 
c o n c e n t r a t e on t h e i m p a c t of NAT on i ncome d i s t r i b u t i o n 
w h i l e o t h e r s o c i a l and economic a s p e c t s h a v e n o t been 
c o n s i d e r e d . 
5 3 . A. S , Kah lon , "New Farm T e c h n o l o g y - I t s I m p l i c a t i o n s 
i n A g r i c u l t u r a l Economics* , I n d i a n J o u r n a l o f A g r i c u l -
t u r a l Economics , V o l . XXV x 4 , 1970, p p . 1 - 14 . 
5 4 . C.H.H. Rao, T e c h n o l o g i c a l Change and D i s t r i b u t i o n of 
G a i n s i n I n d i a n A g r i c u l t u r e , M a c m i l l a n , D e l h i , 1975. 
5 5 . K. S i n g h , " I m p a c t of New A g r i c u l t u r a l Techno logy on 
Farm Income D i s t r i b u t i o n i n t h e A l i g a r h D i s t r i c t o f 
U . P , " , I n d i a n J o u r n a l o f A g r i c u l t u r a l Economics , 
V o l . XXVIIIS2, 1 9 7 3 . p p . 1 - 1 1 . 
5 6 . V.M. J a k h a d e , " A g r i c u l t u r a l Deve lopment and Income 
D i s t r i b u t i o n " , I n d i a n J o u r n a l o f A g r i c u l t u r a l Economics, 
V o l . XXVJl, 1970, p p . 4 - 19 . 
5 7 . A .C . Sharma, and P . Mehta, " I m p a c t of T e c h n o l o g i c a l 
Deve lopment on t h e P a t t e r n of Income D i s t r i b u t i o n - A 
C a s e S t u d y of L u d h i a n a D i s t r i c t " , I n d i a n J o u r n a l of 
A g r i c u l t u r a l Economics , V o l . XXV1IJ4, 197 2, p p . 51 - 55 . 
5 8 . J . S i n g h , "Farm Techno logy and Income D i s t r i b u t i o n " , 
Economic T imes , A p r i l 6, 1976 . 
5 9 . A.N, Sadhu and A . S i n g h , "New A g r i c u l t u r a l S t r a t e g y » 
E f f e c t s on R u r a l Income D i s t r i b u t i o n " , Economic Times , 
J u l y 14, 1976 . "~ *-
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Mellor and Lele have made an empir ical study of the 
d i s t r i b u t i o n of increased payments a r i s i n g out of HYVs 
between var ious i npu t s . They have concluded t h a t the 
gains are unevenly d i s t r i b u t e d even in a compact area. 
Another approach to modernised ag r i cu l t u r e i s tha t 
of assessing i t s impact on regional a g r i c u l t u r a l develop-
ment. A study by Tyagi i s an example of the said appro-
ach. However, the shortcoming of t h i s study i s tha t i t 
p e r t a i n s to regional development and not , as such, to 
a g r i c u l t u r a l modernisation. The po l i cy aspec ts of NAT 
6 2 
were taken up by Subramaniam and he has neglected the 
p roces s of modernisation or i t s inpac t on a g r i c u l t u r e . 
The book has p o l i t i c a l ra ther than any economic or ien ta t ion . 
Moreover, i t gives a sort of sweeping survey, A micro 
study on NAS gives a b e t t e r i n s i g h t i n t o the matter of 
60 . John W. Mellor, and Uma J . Lele, "GiDwth Linkages of 
the New Poodgrain Technologies", Indian Journal of 
Agr icu l tu ra l Economics, Vol. XXVIIIil, 1973, pp. 35 - 55, 
6 1 , B.N, Tyagi, "Study of the Impact of Green Revolution on 
the Regional Development of Agr icul ture in U,?,*, 
Indian Journal of Agricul tura l Economics, Vol, XVII: 2, 
1972, pp, 54 - 64, 
6 2, C. Subramaniam, The New Stra tegy in Indian Agrigulturii. 
Vikas, Delhi, 19771 ^ 
6 3 , A.N, Sadhu, and A, Singh, "New Agr icu l tu ra l Strategy in 
J & K Sta te - A Micro Study", Economic Times, Nov. 10, 
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a g r i c u l t u r a l development, A s i g n i f i c a n t c o n t r i b u t i o n in 
64 
a n a l y s i n g t h e r u r a l t r an s fo rma t ion h a s been t h a t of Chadha. 
I n t h i s remarkable s tudy v a r i o u s socio-economic a s p e c t s of 
r u r a l t r a n s f o r m a t i o n have been a n a l y z e d . The work done 
by Dasgupta i s worth ment ion ing . Thouc^ he has under -
t a k e n a macro s tudy , c e r t a i n e m p i r i c a l ev idences a t micro 
l e v e l makes i t no t on ly an i n t e r e s t i n g r ead ing but a l so 
g i v e s an i n s i g h t i n t o the n a t u r e of i n p u t of NAT on a g r i -
c u l t u r a l development i n an a r e a . The o b j e c t i v e of t h e 
s t u d y by Singh i s to a s s e s s and e v a l u a t e t h e p r o c e s s 
of a g r i c u l t u r a l modern i sa t ion . He h a s s e l e c t e d a backward 
a r e a of U.P, f o r h i s s tudy. But no a t t emp t , so f a r , has 
been made to a s s e s s t h e p r o c e s s of modern isa t ion and the 
i m p a c t of modern i sa t ion on a g r i c u l t u r e i n Shahjahanpur, 
which happens to be a backward d i s t r i c t i n U t t a r Pradesh, 
6 4 . G.K. Chadha, The S t a t e and Rural Economic Transformation^ 
The Case of Punjab, Sage, New D e l h i , 1986, 
6 5 , B ip l ab Dasgupta, The New Agrar ian Technology and Ind ia , 
Macmillan, Madras, 1977. 
6 6 . S.N, Singh, Modernizat ion of A g r i c u l t u r e , H e r i t a g e , 
New De lh i , 1976. 
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CHAPTER IV 
DATA AND METHODOLOGY 
The aim of the present study i s to analyse the impact 
of modernisation on agriculture. For t h i s purpose an area 
where t rad i t ional and modem farming are in co-existence 
has been selected. The area i s experiencing nodemisation 
in some of i t s blocks while others s t i l l rely on t radi t ional 
methods of cult ivat ion, 
4,1 Selection of Blocks* 
F i r s t task has been the selection of the two blocks 
to make a comparative study. The selection of the blocks 
from divisions I and I I has been made on the basis of agri-
cu l tu ra l modernisation therein. Official information, l i t e r -
a ture published and discussions with the off ic ia ls of tehs i l s 
and blocks have been taken into account. The selection of 
blocks was made on the basis of information such as the 
area under HYVs, use of chemical f e r t i l i z e r s , i r r iga t ion 
f a c i l i t i e s and mechanisation. All t h i s helped in selecting 
Bhawalkhera block in Shahajahanpur from division I and Banda 
block in Powayan Tehsil from division I I of the d i s t r i c t . 
Of course. S ta t i s t i ca l records of the blocks concerned have 
not been trusted completely and information gathered perso-
na l ly i s more rel ied upon. 
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In the se lec t ion of v i l l a g e s - t h r e e from each block, 
t h e above given procedure was repeated and f i na l l y 
Bhawalkhera, Bamai , Katia from Bhawalkhera block and 
Banda, Sunderpur, Dhaka CSianshyampur (hereaf te r referred 
to as Dhaka> from Banda block were se lec ted . 
Since a complete enximeration of a l l the v i l l age 
households was considered to be redundant for our purpose, 
t h e v i l l a g e o f f i c i a l s l i k e Lekhqpals, Amins e t c . and t h e i r 
o f f i c i a l records, p a r t i c u l a r l y Khasra and Khatauni were 
consul ted for se lec t ing the ind iv idua l farms to be studied. 
In the se lec t ion of farmers only those were considered for 
t h e purpose of sampling who have more than 1 acre of land 
and who themselves c u l t i v a t e a s i zeab le pa r t of t h e i r land. 
In t h i s manner, sub-marginal holdings and service c lasses 
owning land were excluded, thus l i m i t i n g the population for 
s t a p l i n g purposes. 
4 .2 Farm Class i f ica t ions* 
The study has two broad c l a s s i f i c a t i o n of farms viz ; 
smal l , medium and large holdings on one hand and modernised, 
semi-modernised and t r a d i t i o n a l on the o ther . 
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The s i z e groups are def ined f o r the study keeping 
i n view the s i z e and pattern of h o l d i n g s in the d i s t r i c t . 
The three c a t e g o r i e s of ho ld ings are* 
Small hold ings 1 - 4 acres 
Medium hold ings 4 - 8 acres 
Large ho ld ings over 8 acres 
S imi lar approach has a l so been adopted by o t h e r s , 
2 3 
e . g . , Singh, Singh and P a t e l . S ince the s i z e of hold-
i n g s i s n e i t h e r so small as in eas tern U,P, nor as large 
as in Western U.P. a d i f f e r e n t c l a s s i f i c a t i o n given above 
seems to be f a i r l y j u s t i f i e d . 
1, D i s t r i c t S t a t i s t i c a l Of f i ce , Janpad Shahjahanpur (mimeo) 
Shahajahanpur, P. 13. 
2 , S.N Singh, Modernisation of Agriculture , Heritage, 
De lh i , 1976, P. 46. 
He has c l a s s i f i e d * f o r example small ho ld ings as 
over 1 to 2.5 acres for h i s area of study namely Dobhi 
block in Jaunpur d i s t r i c t . 
3 , R, Singh, and R.K Pate l , "Returns to Scale, Farm s i z e 
and product iv i ty in Meerut D i s t r i c t * , Indian Journal 
of Agricul tural Economics, Vol . XXVIIIi 2, 1973, 
P. 43 - 49. 
These authors have def ined small , medixora and large 
ferms as» l e s s than 3 h e c t . , 3 to 5,5 hect , and above 
5,5 hec t . 
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Another c lass i f icat ion, which i s more relevant to 
the present study, i s that of modernised, semi modernised 
and t radi t ional farms. Modernised farms are defined as 
those having a t leas t 50 per cent of the i r area under hi(^ 
yielding va r i t i e s of seeds (HYVs), using N-P-K as per 
recommendations, having assured i r r iga t ion , and modem 
means of i r r iga t ion and also u t i l i s i n g modem agricul-
tu ra l implements l ike t rac tors , threshers, combines and 
harvesters etc* Semi-modernised farms may be defined as 
less than 
those which have/50 per cent of the to ta l area xinder inpr-
oved seeds using chemical f e r t i l i z e r s , modem implements 
and means for assured i r r iga t ion . Traditional farms are 
those which not only use local va r i e t i e s of seeds, and 
manures but also apply t rad i t ional methods of cultivation, 
4.3 Data Collection and Sampling* 
The data were collected both from the primiary and 
the secondary sources. Aggregative data of vil lage, 
block and d i s t r i c t levels have been collected from the 
secondary sources, such as, of f ic ia l records, published 
repor ts and bul le t ins e tc . Data at vil lage level were 
col lected from the Lekhpals and Naib Tehsildars concerned, 
at block level from the Vikas Khands and at d i s t r i c t level 
from S ta t i s t i ca l Inspector and Dis t r ic t S ta t i s t ica l Office, 
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The primary data were c o l l e c t e d by means of personal 
in t e rv iew in which p r e - t e s t e d s t ruc tu r ed quest ionnaires 
were used. The farmers were interviewed twice during the 
re fe rence year; f i r s t a t the end of the Rabi season and 
second a t the end of the Kharif season so the farmers may 
have the sought for information s t i l l fresh in t h e i r 
memories. 
Since the purpose of the p resen t study i s to make a 
comparative study of modernised v s . t r a d i t i o n a l farms to 
a s s e s s the impact of modernisation, the farms were divided 
i n t o th ree ca tegor ie s and s t r a t i f i e d random sampling was 
cons idered as an appropriate method. Keeping in view, the 
c l a s s i f i c a t i o n of farms - samples of equal s ize were drawn 
from each stratum of the popula t ion . A sample of 30 was 
taken for each category of farms from each block. In t h i s 
way 30 modernised farms, 30 semi-modernised and an equal 
number 6f t r a d i t i o n a l farms were se lec ted by method of 
random satrpling. Thus a l l 90 farms were selected from 
each block. 
However, no separate sampling has been done for large, 
medium and small farms since the emphasis, in t h i s study, 
i s on the modernisation and not on farm s ize . The data for 
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t h i s c l a s s i f i c a t i o n has been obtained from the samples of 
t h e aforementioned. In the co l l ec t ion of data every ef for t 
was made to inteirview the head of the household to have a 
b e t t e r access to the information but sometimes other than 
heads of the households were also interviewed. 
4 ,4 Methods and Specificat ion of Variables* 
The p r inc ipa l method of analysing the data i s the 
m u l t i - v a r i a t e ana lys i s . The purpose i s to determine the 
share of individual fac tors and to know the re turns to 
s c a l e . Since the co-e f f i c ien t s of i npu t s in the Cobb-
Douglas production function may es t imate the contr ibut ion 
of each input and the sum of the co -e f f i c i en t s may give 
r e t u r n s to scale , mul t ivar ia te analysis seems to be cons i -
derab ly l o g i c a l . The -logarithmic form of the function 
used in the present study i s given belowx 
Log Y » log a + b . log x, + b- log x^ + . . . . +b log x + u 
•L I ^ £. n n 
Moreover, t - t e s t has been appl ied to verify the r e l i a -
b i l i t y of the r e s u l t s . Similar ly , to guage the r e l i a b i l i t y 
of t he es t imates t h e i r standard e r r o r s and R have also 
been ca lcu la t ed . 
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The selection of inputs to study a production function 
is very important and a great care has been taken in this 
regard. Considering the types of inputs used in the area 
of study five important inputs viz; area, human labour, 
bullock labour, fertilizer and seeds have been included 
in estimating the production function on different types 
of farms. The specification of the explanatory variables 
i s given belowt 
1. Landt 
The most important esqplanatory va r iab le in the pro-
duct ion function r e l a t i n g to a g r i c u l t u r e i s the area under 
c u l t i v a t i o n . Basical ly the re a re two approaches to using 
t h e da ta of area in production function ana lys i s . F i r s t 
4 
i s the use of physical u n i t s as done by Shah e t al and in 
some farm management s tud ies . S imi la r ly , Singh and Patel 
have used area in physical u n i t s in t h e i r study on re turns 
and p roduc t iv i ty . 
4 . S.L. Shah, e t a l . A Socio-Economic Study of Progressive 
and Less Progressive Farmers in Varanasi Pi s t r i c t (mimeo), 
G. B, Pant Universi ty of Agr icu l ture and Technology, 
P an tn agar, 19 69. 
5. G.D. Agrawal, Studies in the Economics of Farm Management, 
Di rec tora te of Economics and S t a t i s t i c s , Delhi, 1960. 
6. R. Singh and R.K. Pa te l , Op. c i t . 
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The o the r approach i s to use the money value of the 
7 8 
a rea of the land. Singh and S i roh i , and Khusro have 
adopted t h i s approach. In the p resen t study, however, the 
f i r s t approach has been pre fe r red to el iminate the varying 
p r i c e s of d i f fe ren t lands in d i f f e r en t areas . 
2. Human Labours 
One of the important inpu t s in a l l economic, including 
a g r i c u l t u r a l opera t ions i s human labour. In the present 
s tudy t h i s explanatory va r iab le has been used in terms 
of man-days. A s imi l a r approach has been adopted by the 
Singh and Si rohi , Singh and Pa te l and S i n ^ e t c . The 
family and h i red labour have been taken into account but 
casua l labour could not be included. 
7 . L.R. Singh, and A.S, S i rohi , "Capital Structure and 
Produc t iv i ty on Farms in Saharanpur and Meerut D i s t r i c t s 
of Western Ut ta r Pradesh", Indian >toumal of Agricul tural 
Economics, Vol, XXXVIII t 1, 197 3. PP. 90 - 96 
8. A.M. Khusro, "Returns to sca le in Indian Agr icu l ture" , in 
A.M.Khusro (ed> Readings in Agr icu l tura l Development, 
Al l ied , Calcut ta , 1968, pp, 123 - 159 
9 . L.R. Singh, amd A.S, S i rohi , Op, c i t . p . 91 
10. R. Singh, tad R.K. Pa te l , Op. c i t , p , 45 
11 , S.N. Singh, Op. C i t . p , 51. 
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3, Animal Labour* 
A majority of farmers in t he area rely heavi ly 
on animal labour. Consequently i t i s used as an expla-
na to ry va r i ab le in the presen t s tudy. Where a labour day 
in terms of a p a i r of bullock i s est imated of e ight hours 
as has been considered by o t h e r s l i k e S i n ^ ^ ^ and Krishna . 
4, F e r t i l i z e r s * 
The use of f e r t i l i z e r s and manures i s e s s e n t i a l in 
a g r i c u l t u r a l production. As an e>q?lanatory va r i ab l e i t 
14 
i s general ly taken in terms of money value . Parikh, 
Singh and Pat e l , ^^ Hopper, ^^ Singh and Sirohi^' ' e t c . have 
taken the money value of f e r t i l i z e r s ins tead of i t s physi-
ca l quan t i ty . The same t reatment to t h i s input i s given 
i n t h i s study. 
5. Seeds: 
Since the qua l i t y of seeds a f f e c t s production of a 
c rop , i t should be included in the production function. 
12. Ib id P. 50 
13, R. Krishna, "Some Production Functions for Punjab", 
Indian Journal of Agr icu l tu ra l Economics, Vol. XIX i 
3 - 4 , 1964, pp. 87 - 97. 
14, A. Parlkh, Op, c i t 
15, R. Singh, and R.K. P a t e l , Op. c i t 
16, David W. Hopper, "Economics of F e r t i l i z e r Use* A Case 
Study in Production Economics", Indian Journal of Aqrl 
c u l t u r a l Economics, Vol. X'/II; 4"^  1962, pp. 12 - 22 
17, L. R, Singh, and A.S. Sicohi , Op, c i t . p . 91 
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But genera l ly t h i s input i s neglected i n the production 
18 funct ion ana lys i s , Singh has , e . g . taken in to account 
a l l t he aforementioned inputs p lu s some q u a l i t a t i v e v a r i -
a b l e s but seed as an explanatory v a r i a b l e has not been 
inc luded -in h i s ana lys i s . In the area under consideration 
t h e a v a i l a b i l i t y of qua l i ty seeds i s not a problem since 
d i s t r i c t Shahjahanpur i s not faijbff from Pantnagar which 
i s an important cent re for the production and d i s t r ibu t ion 
of q u a l i t y seeds in U.P. Moreover, a regional centre of 
Sugarcane Research i n s t i t u t e i s s i t u a t e d in Shahjahanpur 
and has been supplying the improved qua l i ty of sugarcane 
seeds . The money value of seeds i s taken as an explanatory 
v a r i a b l e . The j u s t i f i c a t i o n for taking money value ra ther 
than physical quant i ty of seeds i s t h a t the p r i ce difference 
may a lso be taken as accounting for the qua l i ty of seeds. 
Tables 4 ,1 - 4.6 present spec i f i ca t ion of function 
f o r the three main crops in Bhawalkhera and Banda blocks. 
18, S.N. Singh, Op. c l t 
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CHAPTER V 
STRUCTURE AND ORGANISATION OF SELECTED FARMS I 
THE IMPACT OF MODERNISATION 
S i n c e t h e advent o f s e v e n t i e s a g r i c u l t u r e i n genera l 
and i t s s t r u c t u r e i n p a r t i c u l a r have responded p o s i t i v e l y 
t o t h e NAT i n every p a r t o f t h e c o u n t r y , so i s t h e c a s e 
w i t h t h e area s e l e c t e d f o r t h e p r e s e n t s tudy . The Impact 
o f t h e NAT d i f f e r s from r e g i o n t o r e g i o n i n i t s magnitude 
and d e g r e e . However, t h e components o f t h e NAT p e r c e i v e d , 
a d o p t e d and got a s s i a d . l a t e d i n t h e a r e a s e l e c t e d f o r t h i s 
s t u d y ? How has t h e a g r i c u l t u r a l p r o d u c t i o n been a f f e c t e d 
by t h e p r o c e s s o f m o d e r n i z a t i o n i n t h i s area? Answers to 
t h e s e q u e s t i o n s would be c l e a r by a n a l y z i n g t h e s t r u c t u r e 
and o r g a n i z a t i o n o f farms i n t h e b l o c k s o f Bhawalkhera 
and Banda. The f o c u s i n t h i s c h a p t e r t h e r e f o r e , i s p l a c e d 
on t h e main c h a r a c t e r i s t i c s o f t h e s t r u c t u r e o f s e l e c t e d 
f a r m s . Moreover, a n a l y s i s p r e s e n t e d be low i s i n conformity 
w i t h t h e h y p o t h e s i s f o r m u l a t e d i n c h a p t e r I . 
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5.1 Land Use Pattern and Farm Size: 
The land use pat tern in the area of study, as given 
in chapter II# shows that the ra t ios of net sown area to 
the t o t a l cultivated area come to 72 per cent and 78 per 
cent in Bhawalkhera and Banda blocks respectively. These 
f igures may be taXen as i l l u s t r a t i v e of' increasing fre-
quency of cultivation'^ strengthening i t s roots in the 
area of study. The ra t ios also show a scope for further 
expansion in the net area sown (see chapter I I , Tables 
2.1 and 2.3>. The same i s true for net i r r iga ted area 
since i t s ratio to the to ta l cul t ivated area comes to 
4 5 per cent and 66 per cent in the blocks of Bhawalkhera 
and Banda respectively. An increase in the net sown area 
largely depends on the increase in i r r iga ted area, vmen 
the l a t t e r i s expanded i t should lead to significant ex-
pansion in the forrr.er. Moreover, current fallow in these 
blocks being marginal, i . e . 6.5 per cent and 3.6 per cent 
of to ta l cultivated area in Bhawalkhera and Banda respecti-
vely, leaves l i t t l e scope for extending the margin of cu l t i -
vation on the basis of bringing fallow land under t i l l a g e . 
1. G.K, Chadha, The State and Rural Economic Transformation, 
Sage Publications, New Delhi, 1986, p . 98 
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Table 5,1 » Average Size of Farms in BhavalXhera 
Block 
Farm Category No, of Total cultiva- Average size 
farms ted area (acres) (acres) 
Modernised 
Semi-modemi sed 
T r a d i t i o n a l 
A l l 
30 
30 
30 
90 
483.5 
234.0 
186.5 
904,0 
16.1 
7 . 8 
6 . 2 
10.4 
Source I Computed from ;^ ppendix - 5 
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There a re two components of NAT v i z ; biological-chemi-
ca l (B-C type> and mechanical (M-type). The former i s scale-
n e u t r a l while the l a t t e r i s scale b iased . Since modernization 
of a g r i c u l t u r e under l ines both cooponents, farm s ize assumes 
s i g n i f i c a n t inpor tance . In t h i s background farm s izes need 
to be analyzed. 
Data co l l ec ted from Bhawalkhera, contained in t ab le 5.1 
given below, reveal a la rge size of average for modernised 
farms in cornparision of semi-tnodemised and t r a d i t i o n a l farms. 
I t i s a l so to be noted tha t there i s not much difference 
between the average farm size belonging to semi-modernised 
and t r a d i t i o n a l ca t egor i e s . The reason for r e l a t i v e l y la rge 
s i z e of modernised farm could be the use of M-type component 
of NAT. 
Analysis of farm s ize by crops for a l l the three ca t e -
g o r i e s of farms viz ; modernised, semi-mo demised and t r a d i -
t i o n a l shows an almost s imi lar average s i z e for wheat and 
paddy, whereas sugarcane farms are much small (Table 5 .2) . 
Moreover, average s ize of sugarcane farms belonging to moder-
n i s e d category i s l a rge ly d i f ferent from tha t of the r e s t 
of c a t e g o r i e s . Since the area l acks sugarmills farmers 
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give l e a s t preference to t he c u l t i v a t i o n of sugarcane, 
A number of sulphur p l a n t s , commonly known as crushers 
a re t h e r e but these offer low r a t e s in comparison to 
p r i c e s announced by the centre o r s t a t e and thus sugar-
cane farming i s not p re fe r red . 
Comparing the in ter - farm s izes in Banda block. Table 
5 ,3 , one no t i ces l a rge r s ize in the category of modernised 
farms. Semi-modemised and t r a d i t i o n a l farms have s i g n i f i -
cant d i f ference in t h e i r average s i z e s . The inter- farm 
d i f f e rence with respect to average s i ze i s more pronounced 
i n Banda as compared to Bhawalkhera, However, pa t t e rn of 
t h e s e farms for the crops taken in to accovmt i s the Scune in 
these blocks since wheat farms are l a r g e r than paddy farms 
which, in turn, are l a rge r than the farms growing sugarcane 
(Table 5,4>, Sugarcane farms in Banda have even l e s s 
average s ize than tha t of Bhawalkhera. Interviews with the 
farmers of t h i s area revealed the reason mentioned e a r l i e r , 
i . e . , no sugar mi l l s and very low p r i c e s offered by the 
• c r u s h e r s ' . 
The foregoing discussion leads to the following con-
c lus ions* 
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(1> Banda block has l a rge r size of farms for a l l the 
ca t egor i e s than t h a t of Bhawalkhera (Table 5.1 and 
5.3>, 
( 2) Both blocks show a r e l a t i v e l y l a r g e r s ize of farms 
for wheat (Table 5,2 and 5.4) , 
(3> Sugarcane i s l e a s t preferred in terras of area in 
the two blocks (Table 5.2 and 5.4>, and 
(4> Modernised farms of a l l crops are l a rge r in s ize 
than the farms belonging to o t h e r ca tegor ies in 
these blocks. 
An in te r fe rence which may be drawn here i s tha t 
the modernization has encouraged a l a r g e r size of farms 
in t ha t area since i t s M-type component i s acale biased, 
5.2 Cropping Pa t te rn and Farm Sizex 
Since the s ize of farms helps in the adjustment of 
cropping pa t t e rn to i r r i g a t i o n f a c i l i t i e s and also to the 
type of technology, i t i s pe r t i nen t to study the d i s t r i -
but ion of farms in the area concerned. In a number of 
s t u d i e s on a g r i c u l t u r a l economics, farms have been c l a s s i -
f i ed i n t o la rge , medium and small c a t ego r i e s . * A s imi la r 
for d e t a i l s, see Chapter IV. 
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approach I s fo l lowed here to make a comparative study 
of the d i s t r i b u t i o n of farms in t h e b locks of Bhawal-
khera and Banda. Consider the f o l l o w i n g tablet 
Table 5 ,5 » D i s t r i b u t i o n of Farms by S i z e and Crop 
Bhawalkhera Banda 
Farm No. of Cul t iva ted Area No, of Cult ivated Area 
S i z e farms Wheat Paddy Sugar- Farms Wheat Paddy Sugar-
cane cane 
Large 43 388.0 361.5 199.0 51 632.0 507.0 167.5 
(8.66> (8.04> (4.43> (12.39)(9 .94> (3.28> 
Medium 27 107.5 98 .5 45 .5 28 146.5 138.5 27.0 
(3 .98 ) (3 .65) (1.69) (5.23) (4 .95) (0.96) 
Small 18 4a ,5 39.0 7 .5 11 25.5 21.5 8.0 
(2 .25) (2 .17) (0 .42) (2 .32) (1 .95) (0.73) 
A l l 90 536.0 499.0 252.0 90 804.0 667.0 102.0 
(5 .96 ) (5 .55) (2 .80) (8 .94) (7 .42) (1.14) 
Source » O p . c i t . 
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Tab le 5.6 : Cropping P a t t e r n and Farm S ize 
„ P e r c e n t a g e of Cropped Area 
g^^^ Bhawalkhera Ban da 
^® Wheat Paddy Sugar- Wheat Paddy Sugar-
cane cane 
La rge 40.9 38.2 20.9 4 8 . 3 38.8 12.9 
Medium 42.7 3 9 . 1 18.2 46.9 44.4 08 .7 
Smal l 46 .5 4 4 . 8 08 .7 4 6 . 4 39 .1 14 .5 
A l l 41 .6 38.7 19.7 5 1 . 1 42.4 0 6 . 5 
Source : Table 5 .5 , Pe rcen t age of t o t a l a rea vinder 
t h e t h r e e c r o p s . 
The c l e a r p a t t e r n emerging i n t h e c a s e of Bhawalkhera 
shows t h e o r d e r of p r e f e r e n c e fo r c rops a s wheat, paddy 
fo l l owed by sugarcane on a l l type of fa rms . The p e r c e n t a g e 
of a r e a under wheat i n Bhawalkhera v a r i e s i n v e r s e l y wi th 
t h e s i z e of farms, i . e . , l a r g e farms have l e s s p e r c e n t of 
c ropped a rea under wheat whi le smal l farms have h i g h e r p e r 
c e n t of a r ea under t h e c r o p . In t h e c a s e of Banda an u n i d i -
r e c t i o n a l change i s n o t i c e d . In t h e c a s e of paddy c u l t i v a -
t e d i n Bhawalkhera, p e r c e n t a g e a r e a v a r i e s i n v e r s e l y wi th 
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the s i ze of farms. In Banda, medium holdings a l loca te 
more area to paddy in comparison of l a r g e and small farms. 
Comparing the r a t i o of area xmder sugarcane on various 
farm s i ze s , i t v a r i e s d i r e c t l y with the s ize of farms. I . e . , 
l a r g e r the s ize , higher the percentage of cropped area 
under the crop. Similar ly , in ter - farm odmparison of the 
r a t i o s of area under sugarcane in Banda shows tha t the 
small farms a l loca t e more area than the large farms for 
the crop. 
Taking together a l l the ca tegor ies for individual 
c rops , preference in the order of wheat - paddy - sugar-
cane i s common to both the blocks. The only difference 
i s t ha t Banda block a l l o c a t e s higher percentages of area 
t o wheat and paddy and l e s s to sugarcane as conpared with 
those of Bhawalkhera. 
5.3 Input Structure — Selected Farms: 
The process of a g r i c u l t u r a l modernisation i s f a c i l i -
t a t e d by B - C and M - cotiponents of the NAT, The former 
inc ludes chemical f e i r t i l i s e r s , p e s t i c i d e s , i n s e c t i c i d e s 
and hybrid seeds while the l a t t e r i s comprised of modem 
means of cu l t i va t ion l i k e t r a c t o r s , harves te rs , th reshers , 
seed - d r i l l s e t c . and, means of i r r i g a t i o n , such as . 
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pump-sets , tubewells e t c . I t has been s t a t ed elsewhere 
t h a t t h e B-C component i s sca le -neu t ra l whereas . M- compo-
nent i s sca le -b iased . How far the farms in the area of 
study have been affected aay be est imated by t h e i r input 
s t r u c t u r e . 
5 ,3 .1 Mechanical Component of New Agr icu l tura l Technology: 
Since a g r i c u l t u r a l machinery i s labour-saving on the 
one hand and assures i r r i g a t i o n on the o ther , i t s conposi-
t i o n and spread in any area i s very important . The f o l l o -
wing t a b l e dep ic t s the composition of ag r i cu l t u r a l machinery 
in the blocks of Bhawalkhera and Banda of the d i s t r i c t 
Shahj ahanpur. 
On comparing the number of machinery in these blocks, 
one may i n f e r t h a t Banda has an edge over Bhawalkhera since 
the former possesses a higher number of M- type inputs than 
t h e l a t t e r . I t i s also pointed out t h a t modernised farms 
have more machinery than t r a d i t i o n a l farms. Some mechanical 
i n p u t s , such as , t r a c t o r s are ra re ly possessed by t r a d i t i o n a l 
farms. Taking the spread of M- type inpu t s over the farms 
f a l l i n g under various ca tegor ies in these blocks, i t i s 
observed tha t the average d i s t r i bu t i on of implements for 
Banda block i s invar iab ly higher than t h a t of Bhawalkhera. 
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Table 5,8 shows the per acre d i s t r i b u t i o n of a g r i -
c u l t u r a l machinery. Banda has a b e t t e r average in com-
par ison to Bhawalkhera. Comparison between d i f ferent 
farm s i ze s regarding d i s t r i bu t ion of a g r i c u l t u r a l macdii-
nery per u n i t of area revea ls higher average for moder-
n i s e d farms. I t may be taken as an ind ica t ion for moder-
n i s e d farming being more capi ta l i n t e n s i v e than t r a d i t i o n a l 
farming in the area concerned, 
5 .3 ,2 Biological - Chemical Component of New Agr icul tura l 
Technology: 
The most c r i t i c a l input in the new ag r i cu l tu ra l package 
in t roduced aroxind mid-s ix t ies , bes ides hybrid seeds was 
N-P-K. I t i s now an es tabl ished fac t t h a t the use of N.-P-K 
has acce le ra ted the pace of a g r i c u l t u r a l transformation in 
the country. No comer in the country has remained untou-
ched or unaffected by the chemical f e r t i l i s e r s . I t seems 
impera t ive to pose two questions a t t h i s juncture . F i r s t / 
what i s the pa t te rn of f e r t i l i s e r consumption in a backward 
area? Second, how the farmers f a l l i n g under various c a t e -
g o r i e s have responded to t h i s input? The following t ab l e 
ev inces the pa t te rn of f e r t i l i s e r consumption in the two 
b locks se lec ted for the present study. 
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Comparing per acre expenditure on f e r t i l i s e r s 
i n these blocks with t h a t of a g r i c u l t u r a l l y advanced 
s t a t e s l i k e Punjab, one may be as tonished to find t h a t 
i t i s not much d i f fe ren t in the former. I t i s around 
£ £ 
Rs 6 50 and Rs 1000 pe r hec ta re in Bhawalkhera and Banda 
blocks respect ively while Punjab had an eiQ>enditure of 
2 Rs 871 in the year 1980-81. Banda i n f a c t shows a higher 
expendi ture than t h a t of Pionjab, One of the probable 
reasons for such high expenditure on N-P-K may be t h a t 
t h e Sikh farmers - refugees as well as migrants a f t e r 
Independence, have s e t t l e d here . They have maintained 
t h e same pa t te rn which they had in Punjab. 
However, expenditure on f e r t i l i s e r constimption 
p e r u n i t of area d i f f e r s for var ious ca tegor ies of 
farms. In Bhawalkhera block modernised farms show an 
expendi ture of Rs 257 per acre while t r a d i t i o n a l farms 
spent no more than Rs 132.66 per ac re . Similar ly , moder-
n i s e d and t r a d i t i o n a l farms show an expenditure of 
Rs 4 59,57 and Rs 239.56 per acre . In te r -b lock comparison 
2. Chadha, G.K., O p . c i t . , Table 4.15, p . 148. 
£ These f igures have been obtained a f t e r converting 
p e r acre expenditure given in Table 9 and 10 in to 
p e r hectare to make them comparable. 
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of farms belonging to the same category reveals tha t 
Banda block has such a l a rge r expenditure on N-P-K tha t 
i t s t r a d i t i o n a l farms spent almost equal to modernised 
farms of Bhawalkhera. A s imilar p a t t e r n i s observed 
f o r p e s t i c i d e s in these blocks, 
5.4 Non-economic Factorsi 
Cer ta in non-economic fac tors a re as important as 
t he economic ones. These are not d i r e c t l y involved 
bu t i n d i r e c t l y affect the process of modernisation of 
a g r i c u l t u r e . One such fac tor i s the s i z e of family 
of a farmer. I t i s commonly said t h a t disguised unem-
ployment generally p reva i l ing in the r u r a l sector 
a f f e c t s ag r i cu l tu ra l production and p roduc t iv i ty . In 
f ac t the s i tua t ion in ag r i cu l tu ra l s ec to r i s such that 
i t has reached a c r i t i c a l point and t r a n s f e r of manpower 
from a g r i c u l t u r a l to non-agr icu l tu ra l sec tor i s warranted 
to r a i s e the level of p roduc t iv i ty . Many a scholar has 
given exce l len t t heo re t i ca l expos i t ions of t h i s phenomenon, 
3 One such study h igh l igh t s the impact of labour and 
c a p i t a l t r ans fe r from a low p roduc t iv i ty to a h i ^ e r 
3 , S, Robinson, "Sources of Growth in Less Developed 
Count r ies" , Quarterly Journal of Economics^ Vol, 85, 
No. 3, 1971, pp. 391 - 408, 
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p r o d u c t i v i t y sec tor on the process of growth in a 
developing country. In the context of increas ing burden 
on ag r i cu l t u r e , off-farm employment gains much weight. 
Off-farm employment, t ha t i s , farmer jo in ing some job 
elsewhere but remaining involved with agr icu l tu re he lps 
in two ways. F i r s t l y , supplementing income of the family 
which reduces burden on ag r i cu l tu re and, secondly, off-
farm employed become the channel of obta in ing technologi-
ca l information and then disseminating i t in the ru ra l 
4 
a r e a . I t i s common observation t h a t a member of a 
f a rmer ' s family g e t t i n g a teaching job in a primary school 
ac t as c a r r i e r of technological information because of 
t h e i r socia l exposure. Since such persons have t h e i r roo t s 
in farming they general ly d r i f t away from t h e i r o f f i c i a l 
work and towards t h e i r family occupation. They help t h e i r 
family members p a r t i c u l a r l y during sowing and harvest ing 
seasons . 
Hence i t would not be out of p lace to examine the 
family s ize in the context of off-farm employment. Fo l lo -
wing t ab l e contains information about the size of family, 
pe r cap i t a holding and off-farm employment regarding various 
ca t ego r i e s of farms in the blocks concerned. 
4, G,K. Chadha, O p . c i t . , pp, 341-42, 
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Off-farjn en^jloyment, on an average, i s higher 
f o r modernised farm in conparison of t r a d i t i o n a l farm. 
I t i s conjectured tha t nxjdernised farms us ing labour-
saving mode of cu l t iva t ion a re capable of r e leas ing 
human labour while t r a d i t i o n a l farming being labour -
i n t e n s i v e cannot do so. This d i f fe rence i s more marked 
fo r Banda block. Another i n t e r e s t i n g fea ture emerging 
ou t of the analysis i s tha t modernised farms support a 
smaller family s i ze . Conversely, t r a d i t i o n a l farms 
have a l a rge r family s ize to support . Hence, they p e r -
p e t u a t e disguised unemployment and burden on a g r i c u l t u r e , 
Indian society i s s t i l l cas te r idden, more so in 
the country s ide . Caste system i s not only r i g id in the 
a rea of study but important as well in socio - economic 
r e l a t i o n s h i p . General observation made during the course 
of survey i s that these are usua l ly high cas tes of farmers 
which take a lead in learn ing about and adopting the new 
i n p u t s and techniques. Low cas t e s not only lag behind 
because of l e s s exposure but also due to r i sk aversion. 
However, in s i tua t ion where low c a s t e s have been provided 
with demonstration and are 'adopted ' by any o f f i c i a l o r 
i n s t i t u t i o n a l agency, these have d r i f t e d away from t h e i r 
age - old mode of cu l t iva t ion and towards modernisation. 
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This i s amply demonstrated by the case of a • model 
v i l l a g e ' inhabi ted by farmers of low ca s t e s - Dhaka-
Ghanshyarrqpur in Banda block which i s included in the 
p r e sen t study. 
Since cas te system i s not waning in the area of 
study, a g r i c u l t u r a l modernisation becomes s t i l l more 
important for being charac ter i sed by loose caste system. 
Punjab i s an i l l u s t r a t i v e example where economic compul-
s ions have narrowed soc ia l d is tance , A question to 
probe here i s ; how has cas te system affected modernisation 
p rocess and thereby production - p roduc t iv i ty equation in 
the area of study? In answer to t h i s question, d i s t r i bu t i on 
of farm s i ze , use of machinery, f e r t i l i s e r s and p e s t i c i d e s -
a l l by c a s t e are required to be analysed in the context of 
moderni s a t i on . 
As discussed elsewhere, most of modernised farms are 
possessed by high and medium cas tes of farmers in the blocks 
of Bhawalkhera and Banda, Only an in s ign i f i can t number of 
t r a d i t i o n a l farms i s owned by these c a s t e s . Similar ly, low 
c a s t e farmers possess an equally i n s ign i f i c an t number of 
modernised farms in these blocks (Table 5,12). A set of 
5. G.K. Chadha, Op. c i t , ^ p . 33. 
0) 
•p 
0) 
<0 
u 
•o 
c 
(0 
c 
o 
<u 
o: 
> • 
XI 
CO 
iH 
O 
x: 
U) 
O 
X 
e 
u 
DM 
o 
c 
o 
•H 
4J 
JQ 
•H 
•P 
0) 
•H 
Q 
i n 
0) 
(0 
(0 
0) 
+J 
CO 
fO (0 U 
T5 
C 3 (0 TJ 
ffl c 
•^' o 
n 
u +j 
(U CO 
m V 
JZ C 
5 
o 
e 
•H 
I? 
0} . 
^ O 
O 2 
£ 
H 
H 
CO 
3 
o 
(U 
s 
• p 
u 
&4 
o o o 
n en 
o 
85 
VO 
00 
VO 
O 
CM 
VO 
CN 
O 
ro 
eg 
\o 
VO 
o 
en 
o 
VO VO 
o 
CN 
n 
m 
r^  ov 
o <*^  
r - «N 
o 
en 
V O 
C M 
CM 
CM 
TJ 
0) 
n 
• H 
£ 
<D 
TJ 
O 
s 
CO 
• H 
g (U 
TJ 
o E 
•H 
E 
(U 
CO 
c 
o 
• H 
4J 
•H 
TJ 
m l4 
EH 
in 
c 
(U 
a 
CM 
<u 
• p 
3 
O 
u 
o 
3 
<8 
86 
T a b l e 5,13 » Average Farm S ize by Cas te 
(Acres) 
Bhawalkhera Banda 
p -, Hindu Cas tes Hindu Cas t e s 
irarm c a t e g o r y ^^^^ Medium Low High Medium .Low 
Modernised 19 .1 18.2 13.4 25.4 22.9 10.9 
Semi-modernised 9 .0 7 .2 7.0 11.5 11.3 10.4 
T r a d i t i o n a l 6.0 13.0 5.5 5.3 4.9 4 . 5 
A l l 11.0 13.3 8.4 17.0 15.6 7 .8 
Source » Computed from Appendix - 5. 
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reasons for dominance of h i ^ ca s t e s may be given. 
F i r s t l y , high cas tes have ejqposure and access to new 
technology and they take the lead in i t s adoption. Secondly, 
age-old customs and t r a d i t i o n s have exhorted h i ^ cas tes 
to maintain t h e i r dominance and l a s t l y , t h e i r economic and 
soc ia l background helps in maintaining an edge over low 
c a s t e farmers in the matter of a s s e t s . 
Considering average farm s i ze , i t may be seen from 
the t ab l e given below, tha t the ca s t e farmers have higher 
average s i ze for t h e i r farms in r e l a t i o n to low cas t e s in 
t he se blocks. 
The pa t t e rn of land holdings in both the blocks i s 
s im i l a r . In every category of farms, high cas tes have 
l a r g e r holdings while low cas tes possess r e l a t i v e l y smaller 
ho ld ings . This i s more v i s i b l e in Banda where the average 
s i z e of holdings for high cas te comes to 17 acres whereas 
i t i s only 7,8 acres for low c a s t e s . 
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5,5 Di s t r ibu t ion of Agr icul tura l Machinery: 
Agr icu l tu ra l machinery, r e f l ec t i ng the extent of 
modernisat ion, by farm category shows a s imi lar pa t t e rn 
descr ibed for land hold ings . In the following t a b l e , 
p e r acre d i s t r i b u t i o n of ag r i cu l tu ra l machinery used by 
modernised farms c l e a r l y shows a b e t t e r average for high 
c a s t e farmers. While low caste farmers show a r e l a t i v e l y 
h ighe r average for pump se t s — a low p r i c e machinery, 
i n Bhawalkhera, However, posi t ion of low cas tes i s com-
p a r a t i v e l y b e t t e r in Banda block where these are very close 
to farmers of medium cas tes in the matter of per acre d i s -
t r i b u t i o n of a g r i c u l t u r a l machinery. The reason for t h i s 
' e q u a l i t y * i s tha t the sample includes an 'adopted* v i l l a g e . 
Here a fac t comes to surface. If farmers of low cas tes 
a re taken care of, in view of t h e i r socio - economic problems, 
they could be a t par with cas te farmers. The t rend p e r t a i -
n ing to semi modernised farms i s analogous. 
In the case of t r a d i t i o n a l farms, low cas tes are more 
vu lne rab le since per acre d i s t r i bu t ion of ag r i cu l t u r a l maciii-
ne ry i s n e g l i g i b l e . This i s t rue for both blocks. 
c 
V 
to 
2: 
m 
*J 
fH 
U 
•H U 
D 
< 
O 
c 
o 
•H 
•P 
•d 
W 
W| 
U 
< 
u 
0) 
to 
m 
a 
0) 
in 
0) 
EH 
m Tl 
g (I) 
(T> 
U 
0) 
i : 
A: 
i-i 
m 
^ to 
r. ffl 
u 
(u j : : 
CO 
<u 
u 
x: E-i 
0 
-P 
0 (0 
M 
B 
tt)H 
X>.H 
^1 
i^*. 
3 0) 
04 CO 
Ul 
0) 
•s 
(U 
u 
x: EH 
J-i 
0 
4J 
0 (0 
u EH 
a»iH 
43 rH 
3 « 
H S 
i-^  
3 0) 
O4 CO 
CO 
o o 
in 
o 
<n 0 
• 0 
in 
0 
• 0 
in 
0 
• 0 
o 
o 
o 
o 
in 
o 
n 
o 
in 
o 
• 
o 
VO 
O 
m 
o o 
o 
m 
o o 
VO 
o 
o 
o 
VO 
O 
O 
o 
00 
o 
in 
I 
X 
•^ 
c 
(U 
04 
0) 
o 
89 
CO 
0) 
CO 
(0 
o 
x: 
E 
o 
0)\ 
- l l 
•rl 
u (0 
2 
10 
U 
3 
4J 
rH 
:i 
V 
•H 
Ui 
a 
< 
m 
0 
c 
0 
+> 
5 
•d 
4J 
in 
• H 
Q 
(U 
u 0 
< 
u 
<u (X 
to 
1 
n> pt< 
0) 
« 
•H 
s 
(U 
t3 
Q 
£ 1 
•g 
0) 
W 
in 
in 
(U 
(0 
I0< 
c 
0) 
CO 
10 
u 
<0 
% 
CQ 
x: 
(0 
0) 
u 
o 
•p 
u 
(0 
0) 
XI 
ix; 
to 
<u 
;x: 
u 
o 
+J 
o 
(0 
u 
E-" 
(1) 
(U 
XI 
0) 
0) 
4J 
to 
(0 
o 
<y> 
o 
• 
o 
in 
o 
• 
o 
in 
o 
• 
o 
o o 
in 
o 
o 
o 
vo 
o 
vo 
o 
00 
o 
en 
o 
• 
o 
vo 
o 
• 
o 
M 
O 
• 
o 
o o 
oo 
o 
CO 
o 
eg 
o 
* 
o 
o 
& ^ 
3 0) 
a* CO 
r^  
o 
• 
o 
CD 
O 
• 
o 
n 
o 
• 
o 
x: 
e 
0) o 
in 
I 
a 
E 
s 
vw 
-O 
0) 
4J 
0) 
o 
90 
Ml 
(0 
c 
o 
c 
•H 
•6 
S 
(0 
u 
• p 
o 
• H 
M 
O 
M-l 
o 
c 
o 
•H 
•p 
•H 
U 
•P 
a) 
S 
i n 
0) 
f- i 
(0 
<0 
c 
m 
0) 
CO 
0) 
u 
EH 
o 
u 
0) 
>; 
(0 
x: 
OQ 
r - l 
0) 
0) 
CO 
2 
la) 
• w 
(U 
u 
o 
o 
(0 
0) 
0) 
X I 
(0 
0) 
• p 
CO 
(0 
U 
00 
o 
00 
o 
CO 
00 
o 
o 
r-
iH 
o 
o 
o 
O 
o 
4J 
(U 
CO 
i 
D 
CU 
(Ti 
t H 
• 
0 
00 
0 
• 
0 
t - l 
0 
• 
0 
91 
in 
I 
X 
c 
(U 
i p 
TJ 
0) 
+J 
a 
E 
O 
u 
o 
u 
JC 
en 
•H 
X 
E 
3 
•H 
Xi 
01 
s 
o 
10 
u 
0) 
x: 
(U 
xi 
EH 
U 
(0 
(V 
•P 
CO 
2 
0) 
x: 
0) 
(0 
2 
X 
r-i 
(0 
(0 
<u 
IS 
•P 
w 
0) 
• p 
OJ 
(0 
o 
o 
in 
o 
o o 
en 
o 
• 
o 
CO 
o 
o 
IT) 
O o 
CO 
o o 
CD 
O 
in 
o 
in 
o 
o 
en 
o 
o 
o 
o 
o 
o 
in 
o o 
92 
o o o 
X 
en 
•H 
X 
E 
3 
•H 
x> 0) 
X 
o 
in 
I 
X 
•H 
X) 
C 
(U 
E 
a 
T) 
0) 
•P 
a 
E 
5 
0) 
93 
Following t ab l e makes aforesaid argument more compre-
hens ib l e where per acre d i s t r ibu t ion of a g r i c u l t u r a l machi-
nery i s taken i n t o account by caste of farmers . 
In both the blocks low caste farmers are i n a b e t t e r 
p o s i t i o n regarding average d i s t r i bu t ion of purrpsets. Other-
wise they usua l ly l ag behind caste farmers i n case of using 
M - type i npu t s . In Banda block, they a r e r e l a t i v e l y bet:ter 
than Bhawalkhera where low caste farmers a re c lose to cas te 
farmers in the matter of using a g r i c u l t u r a l machineiT. 
Turning to the B-C component of NAT, one may observe 
t h a t the per acre consumption of N-P-K for low cas te farmers 
i s the lowest . The highest eaqjenditure on chemical f e r t i l i -
s e r s i s found for medium caste fanners. I t may be reca l led 
h e r e t h a t general ly medium caste farmers dominate in posse-
ss ing semi-mo demised farms in both b locks (See t ab le 5,12), 
Moreover, semi-mo demised farms have l e s s mechanical inputs . 
As a co ro l l a ry i t may be s ta ted tha t s ince medium cas te 
farmers, general ly owning semi-modernised farms, use more 
of B-C type inpu t s to compensate for the M - type i n p u t s . 
The i r ejqsenditure on pes t i c ide s i s more than t h a t of high 
o r low cas t e farmers in the area of s tudy. I t may be deduced 
here t h a t medium cas te farmers are making v e r t i c a l e:q)ansion 
whi le high cas t e s possessing modernised farms are doing hor i -
zonta l expansion. 
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The foregoing discussion may be summed up in the 
following manner. Caste demarcations v i s i b l e in the 
s o c i e t y have i t s r e f l ec t ion on a g r i c u l t u r a l sector . 
Soc ia l d i s tance between var ious cas tes of the farmers has 
helped in a r r e s t i n g the pace of a g r i c u l t u r a l modernisa-
t i o n in the two blocks . The segregated dwellings on the 
l i n e s of cas t e s in any v i l l a g e speak more about socia l 
d i s t a n c e s than the mere f igures co l l ec t ed from there . 
5.5 Yield Pat temx 
The question of a g r i c u l t u r a l modernisation revolves 
around production and p roduc t iv i ty . The primary objec t ive 
of the use of new inputs i s to enhance production and pro-
d u c t i v i t y while reducing per un i t cost of production. 
Keeping in view the ob jec t ives of the present study, t h a t 
i s , impact of modernisation on a g r i c u l t u r e , now the t ask 
i s to examine i f the use of new inpu t s has succeeded in 
r a i s i n g the l eve l of production. A glance at the following 
t a b l e sha l l make i t c l ea r tha t per acre production of wheat, 
paddy and sugarcane i s higher on modernised farms in both 
the b locks . Banda block having more ag r i cu l t u r a l machinery 
and using more f e r t i l i s e r s shows higher production not only 
on modernised farms but also on t r a d i t i o n a l farms as compared 
to t he se farm ca tegor ie s of Bhawalkhera. Modernisation has 
c e r t a i n l y played i t s ro le in the area of study. 
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I t i s imperative to study p r o d u c t i v i t y and farm size 
a s t h i s question has been probed in to by a number of scho-
l a r s . * Since an examination of production by farm category 
does not account for the s ize of farms, i t becomes s t i l l 
more important to have a look at the quest ion of s ize and 
p r o d u c t i v i t y . The necessary s t a t i s t i c a l information i s 
p resen ted below (Table 5.19). 
Generally large farms show b e t t e r production per unit 
of area than the other ca tegor ies of farms by size do in these 
b l o c k s . In the case of sugarcane, small farms surpass .-nedium 
farms in Bhawalkhera and Banda blocks . Although farm size 
p r o d u c t i v i t y debate i s inconclusive s ince varying r e l a t i on -
sh ips have been observed, yet i t i s not d i f f i c u l t to find 
y i e l d increas ing with farm s i ze . The reason which may be 
a t t r i b u t e d here i s t ha t the labour i s not proport ionately 
accompanied by cap i t a l inputs on small farms. Hence the 
outcome i s lower prxjductivity. "The development suggests a 
g r e a t e r p o t e n t i a l for large farms as regards product iv i ty 
p e r ac re" . I t should not be concluded t h a t l a rger the 
s i z e , higher the p roduc t iv i ty . Size does play a role but 
i t has , l i k e every o ther thing, i t s own l i m i t a t i o n s . 
6 . G.K. Chadha, Qp .c i t . , p , 162. 
"7' I M ^ * P« 163. 
•For a de ta i l ed di scussion, see Chapter I I I . 
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Two th ings may be concluded on the bas i s of fo re -
going d iscuss ion . F i r s t , modernisation has affected 
a g r i c u l t u r a l production in these two b locks . Second, 
t h e area which has experienced B-C and M - types of 
components to a r e l a t i v e l y large ex ten t , t ha t I s Banda 
i n the present case, shows higher production and produc-
t i v i t y . 
99 
CHAPTER VI 
PRODUCTION FUNCTION ANALYSIS 
A g r i c u l t u r a l p r o d u c t i o n d e p e n d s upon a number o f 
i n p u t s v i z , area« s e e d s , f e r t i l i s e r s , l a b o u r and p e s t i -
c i d e s e t c . The s h a r e o f i n d i v i d u a l i n p u t s i n t h e o u t p u t 
d i f f e r s from r e g i o n t o r e g i o n s i n c e t h e i r r e s p o n s e t o 
t e c h n o l o g y , mode of c u l t i v a t i o n and i n f r a s t r u c t u r a l f a c i -
l i t i e s i s o f v a r y i n g n a t u r e . However , t h e p r e s e n t s t u d y 
c o n s i d e r s o n l y t h o s e f a c t o r s which come u n d e r t h e p u r v i e w 
o f NAT (See C h a p t e r IV f o r s p e c i f i c a t i o n of v a r i a b l e s ) , 
b e c a u s e t h e o b j e c t i v e i s t o e s t i m a t e t h e i m p a c t of moder-
n i s a t i o n on a g r i c u l t u r e . I n t h i s r e g a r d p r o d u c t i o n 
f u n c t i o n a n a l y s i s h a s been u s e d t o e s t i m a t e t h e c o n t r i b u t i o n 
of e a c h i n p u t t o t h e t o t a l o u t p u t . T h i s h e l p s i n a s s e s s i n g 
t h e i m p a c t o f modem i n p u t s on p r o d u c t i o n a s w e l l a s i n 
s u g g e s t i n g a l t e r n a t e i n p u t - mix t o r a i s e t h e l e v e l of 
p r o d u c t i o n . The f u n c t i o n u s e d f o r a n a l y s i s i s Cobb -
D o u g l a s p rx )duc t ion f u n c t i o n (See C h a p t e r IV f o r t h e s e l e c -
t i o n of Cobb - D o u g l a s p r o d u c t i o n f u n c t i o n ) . 
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In the f i r s t Ins tance , an atten^pt has been made to 
f i t the equations for various crops by farm category in 
t h e blocks of Bhawalkhera and Banda, Al te rna te equations 
omi t t ing some v a r i a b l e s have also been t r i e d . Returns to 
sca le have also been computed for d i f f e r e n t input mixes 
for l a rge , medium and small farms. 
Non-economic f ac to r s v i z . c a s t e of farmer and farmers 
educat ion, which have a d i rec t bear ing on production have 
a l so been taken in to consideration while analysing production 
function for the crops by farm category and farm s ize . 
X ft 
Y = AK L 
l o g Y = log A + 7^ ; log K + /i log L 
^ = A ^ K L 
^'X-... . __,^-i _^ 
"A K^ IT*" 
Y 
7)v /-
L. 1/21— = ,. 
6 .1 Analysis of Crops by Farm Category: 
The following equation has been used to obtain the 
r e s u l t s for the crops grown in the blocks concerned: 
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^ 1 ^2 ^ 3 ^4 ^ 5 Y s a X^  X_ X^ X. X(. 
o r i n l o g a r i t h m i c form 
l o g Y = l o g a + bj^ l o g X^ + 62 ^°^ ^2 ''" ^ 3 ^ ° ^ ^ * 
b ^ l o g X^ + bg l o g X^ 
Where 
Y = Value of o u t p u t i n r u p e e s 
X^ ;= Area i n a c r e s 
Xj » Human l a b o u r i n d a y s 
X = b u l l o c k l a b o u r i n d a y s 
3 
X. = V a l u e of f e r t i l i s e r ^ m a n u r e s i n r u p e e s 
Xc = v a l u e of s e e d s i n r u p e e s . 
The r e s u l t s f o r v a r i o u s c a t e g o r i e s o f f a rms a r e g i v e n 
b e l o w i n T a b l e 6 . 1, 
The i n p u t s e x e r t i n g i n f l u e n c e on t h e p r o d u c t i o n of 
w h e a t a r e b u l l o c k l a b o u r , f e r t i l i z e r s and s e e d s i n Bhawal-
k h e r a . The human l a b o u r and s e e d s a r e showing p o s i t i v e 
c o e f f i c i e n t s f o r p a d d y . I n c a s e of s u g a r c a n e t h e s e i n p u t s 
a r e , human l a b o u r , s e e d s and a r e a u n d e r c u l t i v a t i o n . The 
r o l e o f f e r t i l i z e r s t u r n s o u t t o b e l e s s i n p o r t a n t i n t h e 
b l o c k and t h e r e a s o n may be t h a t t h e r e i s o v e r u t i l i z a t i o n 
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of N-P-K.in Bhawalkhera. This may be p lay ing a negative 
r o l e in the production process of va r ious crops in the area. 
In Banda block, wheat crop shows two s ign i f i can t 
i npu t s namely human labour and f e r t i l i z e r s . In the case 
of paddy, bullock labour turns out to be most s ign i f icant 
i n p u t , while area, human labour and seeds play an important 
r o l e in the c u l t i v a t i o n of sugarcane. Noteworthy i s the fact 
t h a t the re i s only one crx)p i . e . sugarcane shows increasing 
r e tu rn s in Banda block whereas a l l o the r crops, in both 
the blocks show diminishing re turns to s c a l e . The va l i d i t y 
2 
of the r e s u l t s may be judged from the R values per ta in ing 
to these crops and these are around 90 pe r cent except in 
the case of paddy cu l t iva t ed in Bhawalkhera where i t i s 
on ly 50 per cent . 
The r e s u l t s pe r t a in ing to semi-mo demised farms are 
shown in Table 6 ,2 , 
Earring paddy cu l t i va t ion in Banda, area shows a 
nega t ive coef f ic ien t with respect to a l l o ther crops in 
t he block. The human labour except for sugarcane, has 
s i gn i f i c an t production coef f ic ien t s in both the blocks. 
But i t shows p o s i t i v e and s ign i f i can t coef f ic ien t for 
bullock labour in both Banda and Bhawalkhera. The c o n t r i -
but ion of f e r t i l i z e r s in output of a l l crops has been 
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i n s i g n i f i c a n t . However, the re tu rns i n case of paddy and 
sugarcane in Ban da and, paddy in Bhawalkhera, are inc rea -
s i n g s ince the sum of coef f ic ien t s i s g r e a t e r than one. 
The sum of coef f ic ien t s for every crop on t r a d i t i o n a l 
farms in both the blocks i s l e s s than one, except for sugar-
cane in Banda where i t i s more than one. Bullock labour 
shows negat ive coe f f i c i en t s for a l l t he crops, barr ing paddy, 
i n both the b locks . Comparing modem and semi-modem far^is 
wi th t r a d i t i o n a l farms, i t i s found t h a t the inputs for each 
crop on l a t t e r category of farms y i e l d l e s s as shown by t h e i r 
sum of c o e f f i c i e n t s . I t may also be deduced from the fore-
going discussion tha t over u t i l i z a t i o n of f e r t i l i z e r s in 
Bhawalkhera and under u t i l i z a t i o n in Banda have possibly 
r e s u l t e d in an in s ign i f i can t coe f f i c i en t for f e r t i l i z e r s 
in both the blocks . 
The o the r equations formed by dropping some var iab les 
show t h a t the r e tu rns on modernised wheat farms in Bhawal-
khera and Banda blocks could be improved when the redundant 
v a r i a b l e s are dropped. Similarly, r e t u r n s on sugarcane 
farms may be improved in Bhawalkhera but not in Banda block 
even i f the present input combination i s changed. 
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Bhawalkhera does not show any improvement in the 
case of semi-modernised wheat farms when some v a r i a b l e s 
a re dropped from the equation while improved r e s u l t s may 
be expected in Banda for i t s wheat crop. The s i t u a t i o n 
i s reversed in the case of semi-modernised paddy farms in 
these blocks as Bhawalkhera shows the p o s s i b i l i t y of im-
proved r e tu rn s while Banda does not . 
The semi-modernised sugarcane farms in both the 
blocks show the p o s s i b i l i t i e s of b e t t e r r e tu rns i f the 
inpu t - mix i s changed. 
Trad i t iona l farms in both blocks show the p o s s i b i l i -
t i e s of b e t t e r re tu rns for a l l the th ree crops as the sum 
of c o e f f i c i e n t s , a f t e r dropping some va r i ab l e s , i s increased 
(Tables 7, 8, and 9>. 
6,2 Analysis of Crops by Farm Size x 
As s t a t ed e a r l i e r a l l farms have been c l a s s i f i e d in to 
l a r g e , medium and small for each crop in the b locks . 
Large farms in Bhawalkhera show b e t t e r r e tu rns as 
compared with tha t of Banda. Paddy and sugarcane y ie ld 
i n c r e a s i n g re tu rns in the former while only sugarcane does 
so in the l a t t e r block (Table 6 .4 ) . I t a lso shews t h a t 
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i n c r e a s i n g re tu rns are not associa ted wi th large farms. 
Notable i s the poin t tha t a l l the crops in these blocks have 
one input invar iab ly s ign i f ican t and, t h a t i s , seeds. The 
f e r t i l i z e r s also show s ign i f i can t regress ion coef f i c ien t s 
i n most of the cases . 
Compared to large farms in these blocks , medium farms 
show b e t t e r r e s u l t s . In most of the cases , medium farms 
show increas ing re turns for the c rops . I t may also be noted 
here t h a t the chemical f e r t i l i z e r s show p o s i t i v e regression 
c o e f f i c i e n t s more than any o ther i npu t . The re turns for 
wheat are higher in Bhawalkhera while t h a t of paddy and 
sugarcane are b e t t e r in Banda blocks . 
The small farms in these blocks show decreasing 
r e t u r n s as the sum of regression c o e f f i c i e n t s i s l e s s 
than one for a l l the crops except for sugarcane in Bhawal-
khera block. In the case of paddy, r e t u r n s are b e t t e r in 
Banda. Also, these farms show p o s i t i v e regression coef f i -
c i e n t s for f e r t i l i z e r s . 
On comparing these three ca tegor ie s of farms, i t i s 
found t h a t the performance of medium farms i s b e t t e r than 
the o the r ca tegor ies . The reason may be economies of scale 
which are , in the case of medium farms, more than the la rge 
o r small farms in the area . 
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6.3 Analys is of Farms by CastesJ 
Since the society in IncJia i s cha rac te r i sed by 
v a r i o u s c a s t e s , i t p lays a s ign i f ican t r o l e in rura l 
economy. Keeping t h i s fact in mind, da ta have been 
c o l l e c t e d and analysed. The cas tes of t he farmers have 
been c l a s s i f i e d into high, medium and low cas t e s . 
T a b l ^ 6 . 7 and 6.8 present a comparative performance 
of the farmers belonging to these c a s t e s . The re turns to 
sca le given by the sum of regression coe f f i c i en t s show 
the dominance of high over low cas t e s in modernised farms in 
Bhawalkhera block. The former category of farmers y ie lds 
h ighe r r e tu rns in the case of wheat and paddy while the 
l a t t e r have an edge in case of sugarcane. 
The low cas tes of farmers show b e t t e r re turns to the 
crops on semi-modernised and t r a d i t i o n a l farms. The per -
formance of semi-mo demised farms belonging to low cas tes 
i s worth mentioning. All the three crops v i z . wheat, 
paddy and sugarcane y i e ld , increas ing r e t u r n s . Whereas 
the same category of farms owned by high cas te farmers show 
decreas ing re tu rns to sca le . 
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A s imi la r trend may be observed when the farms 
belonging to lov and high cas tes a re c l a s s i f i e d into 
la rge^/ medium and small farms. In the case of large 
farms the high cas te farmers have an edge over the low 
c a s t e farmers where the former enjoy b e t t e r r e tu rns . 
But low cas te farmers in Bhawalkhera block get higher 
r e t u r n s for the crops on medium and small farms, 
Banda block showfibetter performance of modernised 
farms belonging to high cas te farmers as compared with the 
semi-modernised and t r a d i t i o n a l farms of the said caste 
(Table 6 .11) . The same may be said about the low caste 
farmers where the modernised farms have an edge over the 
r e s t of the categories as judged from t h e i r re turns to 
s c a l e (Table 6.12) , 
Comparing the re turns of modernised, semi-modernised 
and t r a d i t i o n a l farms belonging to the two cas tes of far-
mers, i t i s found tha t the high c a s t e s dominate in the 
case of modernised farms while the low c a s t e s of farmers 
outpace the high caste farmers in the category of t r ad i t i o -
na l farms. 
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Some i n t e r e s t i n g fac t s emerge when the farms 
33elonging to high and low cas te farmers a re c l a s s i f i e d 
i n t o la rge , medium and small farms. I t may be seen from 
Table 6.1.3 and 6,14 t h a t the low c a s t e farmers obtain 
h igher re turns on t h e i r farms than the high cas te farmers. 
The low cas te farmers possess ing modernised farms may 
get higher re tu rns for wheat, paddy and sugarcane when some 
v a r i a b l e s are dropped from the funct ion. In the case of 
semi-modernised and t r a d i t i o n a l farms such improvements are 
p o s s i b l e for the crops of sugarcane, and paddy respec t ive ly . 
The c l a s s i f i c a t i o n of the farms by s i ze and by cas tes , 
belonging to high cas t e farmer shows tha t dropping some 
v a r i a b l e s may not lead to any improvement in the re tu rns for 
l a r g e farms. But remarkable enhancements are poss ib le for 
medium and small farms in Bhawalkhera. 
Likewise, the low caste farmers may also improve the i r 
r e t u rn s for paddy on la rge farms, for wheat and paddy on 
medium and, for paddy on small farms in the block of Bhawal-
khera . 
In a s imi la r manner, analysis by cas te and farm s ize 
may be presented for Banua block. The re turn to inputs on 
modeimised and semi-modernised sugarcane farms and, t h a t of 
wheat on t r a d i t i o n a l farms, of high cas te farmers show the 
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p o s s i b i l i t i e s of higher returns when the present input -
mix i s changed. 
Such p o s s i b i l i t i e s are more for low caste farmers 
having modernised farms and c u l t i v a t i n g paddy. The semi-
modernised farms producing wheat, paddy and sugarcane show 
s t i l l more chances for improved r e tu rns ( /^pendix I I I , 
Table 5) , Similarly, re turns for paddy and sugarcane on 
t r a d i t i o n a l farms may be increased from t h e i r present levels 
(Appendix I I I , Table 6 ) . 
The c l a s s i f i c a t i o n of farms by s ize shows tha t the 
high c a s t e farmers may increase t h e i r r e tu rns for paddy and 
sugarcane on large farms, for sugarcane on medium farms, and 
for wheat and paddy on small farms. Whereas low cas te far -
mers may increase t h e i r re turns for the crops of paddy and 
sugarcane on medium farms and for wheat and sugarcane on 
small farms. 
I t simply ind ica tes tha t the r e tu rns to inpu t s in 
t h e i r p resen t combinations i s not optimal in Banda block. 
Moreover, ce r ta in changes in input - mix may lead to b e t t e r 
r e b u l t s in both the blocks. 
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6.4 Analysis of Farms by Categories and Education Levels: 
I t i s believed tha t education has i t s impact on moder-
n i s a t i o n process in ru ra l a reas . With t h i s objec t ive in mind, 
product ion functions for farmers with d i f fe ren t educational 
l e v e l s have been t r i e d for various crops in the two blocks. 
The cropwise analys is for Bhawalkhera i s given below: 
The following Table 6.15 presen ts a comparative pic ture 
of r e tu rns to inputs of various crops on modernised, semi-
modernised and t r a d i t i o n a l farms. Two ca tegor ies , on the 
bas i s of education of farmers, have been made arid these can 
be compared with each o ther . 
I t i s observed tha t the educated ones (education I) in 
comparison of uneducated farmers (Education I I ) are having 
b e t t e r re tu rns to inputs used for wheat, paddy and sugarcane. 
The input crucial to output i . e . high q u a l i t y seeds show 
r e l a t i v e l y large and pos i t i ve c o e f f i c i a i t s for the category 
of educated farmers. However, uneducated farmers have given 
more emphasis on f e r t i l i s a t i o n as r e f l e c t ed from the regressior 
c o e f f i c i e n t s of the va r i ab l e . 
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Table 6,16 reveals tha t the educated farmers, in 
t he mat ter of r e tu rns to inputs , have an edge over the 
uneducated ones. I t may also be seen t h a t bullock labour 
has p o s i t i v e and strong coeff ic ients in the case of unedu-
ca ted farmers. But the coeff icient of human labour i s gene-
r a l l y negat ive and t h i s may be i n d i c a t i v e of the fac t that 
the labour i s used in excess of requirment by uneducated 
farmers . Moreover, f e r t i l i z e r and seed coe f f i c i en t s are 
genera l ly p o s i t i v e r e f l ec t ing the adoptation of s eed - f e r t i -
l i z e r technology in the area concerned. 
The trend observed in the case of modernised and 
semi-mo demised farms i s well re f lec ted by t r a d i t i o n a l 
farms. The educated farmers category show b e t t e r returns 
on t h e i r t r a d i t i o n a l wheat, paddy and sugarcane farms than 
t h a t of uneducated farmers. Therefore, t r a d i t i o n a l farrr^ .s 
do confirm the pa t te rn revealed by modernised and semi-
modernised farms in Bhawalkhera block. 
The re turns to various inputs on modernised farms 
a re shown in Table 6.18, 
All the three crops on modernised farms show increa-
sing re tu rns except wheat cu l t iva ted by uneducated farmers. 
Comparing the two categories , i t i s found tha t the coeff i -
c i e n t s for seeds, f e r t i l i z e r and bullock labour are pos i t ive 
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and are making inpor tan t contr ibut ion in t o t a l output . 
I t i s to be noted tha t the bullock labour input generally 
g ives p o s i t i v e coe f f i c i en t s for modernised farms. 
Comparing re turns regarding the aforementioned two 
ca t egor i e s with those of Bhawalkhera block, the same trend 
may be observed i . e . , farmers with education get b e t t e r 
r e t u r n s than uneducated farmers. 
The educated farmers enjoy inc reas ing returns for the 
crop of wheat and sugarcane but uneducated farmers get 
t hese for sugarcane only. Moreover, r e tu rns to input for 
paddy are b e t t e r for educated category of farmers as compared 
to uneducated ones. 
Now turning towards t r a d i t i o n a l farms in Banda block 
the following table may be considered. 
The educated farmers enjoy inc reas ing returns to 
i n p u t s in case of a l l the three crop whereas uneducated 
farmers have diminsihing re turns for wheat and paddy. The 
only crop showing increas ing re tu rns for the farmers f a l l i ng 
in the l a t t e r category i s sugarcane. 
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I t may be deduced here that the education has 
played a s ignif icant role since educated fanners of 
a l l the categories v iz . nodemised, semi-modernised 
and t radi t ional farms show bet ter returns to inputs in 
both the blocks. 
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CHAPTER VII 
SUMMARY AND CONCLUSION 
• ^ i s c h a p t e r s u m m a r i s e s t h e main f i n d i n g s o f t h e 
s t u d y and m e n t i o n s i m p o r t a n t c o n c l u s i o n s d e r i v e d , t h e r e f r o m . 
7 . 1 I n t r o d u c t i o n : 
The n a t u r e of a g r i c u l t u r e e x p e r i e n c e d a s e a - change 
d u r i n g t h e mid s i x t i e s wnen t h e New A g r i c u l t u r a l Techno logy 
w a s i n t r o d u c e d i n I n d i a . I n i t i a l l y t h e h y b r i d s e e d s of 
w h e a t were u s e d i n t h o s e a r e a which a l r e a d y had a s t r o n g 
b a s e o f i r r i g a t i o n . The b e g i n n i n g of t h e S e v e n t i e s was 
marked by t h e h i g h y i e l d i n g v a r i e t y of p a d d y and t h u s t h e 
I n d i a n a g r i c u l t u r e u s h e r e d i n an e r a of a g r i c u l t u r a l moder-
n i s a t i o n . The o v e r a l l i m p a c t of t h e New A g r i c u l t u r a l Tech-
n o l o g y was an u n p r e c e d e n t e d i n c r e a s e i n a g r i c u l t u r a l produc-
t i o n . F o r t h e f i r s t t i m e a g r i c u l t u r a l p r o d u c t i o n i n I n d i a 
c r o s s e d t h e mark o f 100 m i l l i o n t o n n e s . 
The New A g r i c u l t u r a l Techno logy h a s t ' ^ components 
n a m e l y , b i o l o g i c a l - c h e m i c a l and m e c h a n i c a l . Hov/ever, i t s 
c r i t i c a l i n p u t h a s been a s s u r e d i r r i g a t i o n . T h i s p r o v e d 
t o b e , and i s s t i l l a l i n r d t i n g f a c t o r i n t h e s e n s e t h a t 
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only those area were se lected for adaptation of the New 
Agr i cu l t u r a l Technology which had an in f ras t ruc ture o£ 
i r r i g a t i o n l i k e Punjab and Western Uttar Pradesh, In 
case of the l a t t e r , eastern and centra l p a r t s could not 
ven ture in to farming based on seed - f e r t i l i z e r technology 
where i r r i g a t i o n i s a const ra in . However, these area soon 
r e a l i s e d the need for modernisation of ag t i cu l tu re , A 
modest beginning in t h i s d i rect ion was made by the use of 
punp s e t s and tube we l l s . The d i s t r i c t of Shahjahanpur was 
provided Government tube wells as well . This i n i t i a t e d the 
p rocess of modernisation in agr icul ture in t h i s backward 
region of Ut tar Pradesh. I t s two t e h s i l s namely, Shahjahan-
pur and Powayan took the lead in adopting the New Agricultural 
Technology, the former because of, i n t e r a l i a , i t s r e l a t ive ly 
developed i n f r a s t r u c t u r e and the l a t t e r due to energet ic , 
dynamic and innovative Sikh farmers (See Chapter V). Hence 
t ransformation from t r a d i t i o n a l to modernised agr icu l ture 
began in the region. 
The main ob jec t ives of the present study are: 
1. to evaluate the s t ruc ture and organisation of farms in 
a backward area; 
2. to study the effect of modem inputs on agr icu l tu ra l 
production; and 
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3 , to make a comparative study of two blocks with 
d i f f e ren t socio-economic backgrounds. 
The c r i t e r i o n which led to the se lec t ion of area for 
t he presen t study may be l i s t e d as fol lows. The two t e h s i l s 
chosen for an indepth study f a l l in a backward d i s t r i c t . 
Secondly, the area has been experiencing transformation with 
respec t to ag r i cu l t u r a l technology and, l a s t l y the area, i t s 
d i a l e c t , t r a d i t i o n s and p r a c t i c e s were famil iar to me. The 
acquaintance with area and i t s people i s a p r e - r e q u i s i t e for 
any researcher in tending to base h i s study on primary sources. 
The d i s t i n c t i v e fea tures of these blocks namely, Bhawal-
khera and Sanda may be summarised in the following manner. 
Total population i s not much d i f f e ren t since the former block 
has 95000 while in the l a t t e r i t i s around 80000. The density 
of population in these blocks comes to 300 and 189 per square 
Km. The l i t e r a c y r a t e i s somewhat s imi l a r , Bhawalkhera has 
a r a t e of 14.4 per cent while the r a t e of l i t e r a c y in Banda 
i s 15.4 per cent . These two blocks d i f f e r with respect to 
i n f r a s t r a c t u r a l f a c i l i t i e s l i k e t r anspor t , communication, 
ve t e r ina ry and heal th e t c . Bhawalkhera i s r e l a t i v e l y more 
developed in t h i s regard; while Banda block has an advantage 
over o ther blocks of the region in the matter of asse t s pe r -
t a in ing to mechanical component of the New Agricul tura l Techno-
logy. 
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Of the two blocks, Bhawallchera i s smaller in area 
and the important source of i r r i g a t i o n i s canal . While 
Banda l a rge ly depends on p r iva te ly owned sources of i r r i -
gat ion and thus has the advantage of assured i r r i g a t i o n (See 
Chapter I I > , As far as the cropping p a t t e r n i s concerned, 
i t i s s imi la r in these blocks. Among the crops grown in 
the area, three crops namely, wheat, paddy and sugarcane 
are important in terms of area and production (See Chapter I I ) . 
Keeping in view the piarpose of study, data co l lec ted 
from the primary source has helped in c lass i fy ing the farms 
i n t o th ree ca tegor ies v i z . modernized, semiT-modemised and 
t r a d i t i o n a l farms. An attempt a t c l a s s i fy ing the farms by 
s i ze has also been made (See Chapter IV), Data co l lec ted 
from the f i e ld and c l a s s i f i e d as pe r ob jec t ive of the study 
f a c i l i t a t e d the i d e n t i f i c a t i o n of v a r i a b l e s to be included 
in f i t t i n g the production function. 
The impact of modernisation on s t r u c t u r e and organisa-
t i o n of farms in the block concerned i s analysed in Chapter V. 
The p a t t e r n of land use in both blocks shows that there i s a 
scope for increas ing the net area sown (See Chapter V). 
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In both the blocks, average s ize of nnsdernized farms 
i s l a r g e r as compared to semi-modernized and t r a d i t i o n a l 
farms. Cotrparing the modernised farms in these blocks , 
the s ize of farms was l a r g e r in Banda than Bhawalkhera. The 
reason could be a g rea t e r use of mechanical cornponent of the 
New Agr icu l tu ra l Technology on these farms. Moreover, the 
ana ly s i s of crops by farm s ize reveals t h a t the average size 
of wheat and paddy farms i s l a rger than any other c rop . The 
c u l t i v a t i o n of sugarcane, a cash crop i s l e s s p re fe r red since 
the area had no sugar mil l at the time of survey conducted. 
This accounts for more area under wheat and paddy and l e s s 
assigned to sugarcane. 
7.2 Main Findings; 
The farms p e r t a i n i n g to larger , medium and small ca t e -
gory accord p r i o r i t y to wheat to paddy to sugarcane. However, 
i n t e r e s t i n g f a c t s are ; ( i ) per cent share of wheat and also 
of paddy in t o t a l cropped area va r i e s inversely with the size 
of farms; (i i> pe r cent share of sugarcane in t o t a l cropped 
area moves d i r e c t l y with the size of farms in Bhawalkhera. 
Capi ta l s t r uc tu r e by farm category shows tha t the 
modernised farms are b e t t e r equipped with as compared to 
t r a d i t i o n a l farms. Secondly, asset d i s t r i bu t i on for Banda 
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i s b e t t e r than tha t of Bhawalkhera. Similar ly, pe r acre 
(d is t r ibut ion of a g r i c u l t u r a l machinery i s higher for 
modernised farms than i t i s on t r a d i t i o n a l farms. Moreover, 
Banda block has, once again, an edge over Bhawalkhera in 
the matter of per acre d i s t r i bu t ion of ag r i cu l tu ra l 
machinery (See Chapter V>. 
I t may sound as tonishing that the per acre expenditure 
on f e r t i l i s e r s in Banda i s as high as i t i s in Punjab, The 
reason which may be a t t r i b u t e d to i t i s tha t the block of 
Banda has a la rge population of Sikhs migrated from West 
Punjab as well as from Punjab in Ind i a . They have maintained 
the l eve l of f e r t i l i s a t i o n on t h e i r farms. However, the per 
acre expenditure on f e r t i l i s e r s on d i f fe ren t ca tegor ies i s 
qu i t e d i f fe ren t where modernised farms spent much more as 
compared to t r a d i t i o n a l farms. The same may be said about 
the p e s t i c i d e s (Chapter V>. 
Among non-economic factors off - farm errployment i s 
genera l ly higher for modernised farms. Since modernised 
farms use labour - saving technology, there i s no surpr ise 
t h a t these have higher average off - farm employment (See 
Chapter V> . However, t r a d i t i o n a l farms using labour - in ten-
s ive techniques are not capable of re leas ing much labour 
thereby lowering the average off - farro employment. 
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One i n t e r e s t i n g fea ture comes to surface when family 
s ize on d i f fe ren t ca tegor ies of farms i s analysed. The 
modernised farms support a smaller family while t r a d i t i o n a l 
farms bear the burden of l a rge r farmily. This could be 
accounted for by the mode of cu l t iva t ion used by the fanners 
belonging to modernised and t r a d i t i o n a l ca t egor i e s . Since 
the former category i s capable of employing labour - saving 
technology, i t r e l ea ses more of i t s family labour. While 
the l a t t e r category using labour - i n t ens ive mode of c u l t i -
vat ion cannot afford to do so. 
Other s ign i f i can t non-economic fac tor affect ing a g r i -
c u l t u r a l modernisation i s the caste of farmers. I t i s found 
th~t t he high cas tes have a dominance over the low cas tes in 
the case of possessing modernised farms. This may be because 
the high cas te farmers have more exposure and access to tech-
nologica l information. Since the average size of holdings 
belonging to high cas te farmers i s l a rge , they are inspi red 
to use modem mode of cu l t iva t ion to reap scale economies. 
On the other hand^ low ca s t e farmers O'/ming r e l a t i v e l y small 
and usua l ly t r a d i t i o n a l farms are not in a pos i t ion to adopt 
sca le biased technology. Moreover, t h e i r social backwardness 
and d is tances r a the r force them to remain content with age -
old customs and p r a c t i c e s . 
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In case of ag r i cu l t u r a l machinery, low cas te farmers 
could manage to have pump se t s in a s ign i f i can t number while 
they lag behind in the use of t r a c t o r s and tube wel l s e t c . 
Another i n t e r e s t i n g feature i s not iced regarding the 
use of f e r t i l i s e r s e t c . on various ca tegor ies of farms by 
the farmers of d i f fe ren t ca s t e s . As per acre d i s t r i b u t i o n of 
a g r i c u l t u r a l machinery shows a r e l a t i v e l y b e t t e r p o s i t i o n of 
high cas te farmers v i s - a - v i s low and medium c a s t e s . But per 
acre expenditure on f e r t i l i s e r s shows tha t the medium cas te 
farmers use more f e r t i l i s e r s and p e s t i c i d e s . Low c a s t e f a r -
mers are laggingpehind in the use of modem i n p u t s . Hence, 
c a s t e demarcations p re ra l en t in the society have t h e i r 
r e f l e c t i o n s on the process of a g r i c u l t u r a l modernisation in 
the area concerned. 
7 .3 Some Conclusions* 
The ana lys is based on f i t t i n g production function 
b r i n g s out some important r e s u l t s : 
Considering regression coef f i c ien t s for the i n p u t s used 
on d i f f e r e n t ca tegor ies of farms, one may not ice t h a t the 
coe f f i c i en t for area i s generally p o s i t i v e in case of t r a d i -
t i o n a l farnis while i t i s negative for modernised and semi-
modernised farms (See Chapter VI). I t may be i n d i c a t i v e of 
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the fac t t h a t the process of modernisation reduces the 
r e l a t i v e importance of land. 
Analogously, coef f ic ien t s for human labour on semi-
modernised and t r a d i t i o n a l farms are s t a t i s t i c a l l y more 
s i g n i f i c a n t as compared to modernised farms. This again 
supports s t a t i s t i c a l evidence that the labour - saving 
technology on modernised farms may y i e l d bet ter r e s u l t s . 
Another s ign i f i can t conclusion i s r e l a t e d with the 
r e t u r n s to sca le . These are the medium farms in both 
blocks general ly showing increasing r e tu rns for a l l the 
th ree crops taken in to account. Large and small farms do 
not show the same for a l l the crops (See Chapter VI), I t 
a l so s i g n i f i e s the importance of v e r t i c a l ej^ansion ra ther 
than hor izonta l expansion. Large farms have chosen the former 
while t he l a t t e r approach i s being followed by the medium 
farms. 
Education, by and large af fec ts a l l the farms i r r e s p e c -
t i v e of t h e i r category and size, in a s im i l a r manner. The 
r e t u r n s judged by the sum of regression coe f f i c i en t s on every 
category of farms are r e l a t i v e l y b e t t e r for the educated fa r -
mers than t h e i r uneducated counterparts (See Chapter VI}. 
Hence the argument tha t education gives not only access to 
technologica l information but also he lps in a g r i c u l t u r a l moder-
n i s a t i o n which, in turn, leads to b e t t e r y i e l d s . This non-
economic fac tor has affected a l l ca tegor ie s of farms and fa r -
mers without any exception. 
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The exercise regarding alternative equations, that 
is changing the input - mix used in these blocks leads to: 
(1) changing input - mix on modernised and semi-modernised 
farms makes marginal impact on returns to input. The same 
cannot be said about the traditional farms. Better returns 
to inputs are obtained for all the crops on traditional 
farms while dropping insignificant variables (See Chapter VI). 
Agricultural modernisation in this backward region has 
a positive and significant impact on production and yield of 
the crops grown in the area. Modernised farms generally dJow 
high production than the traditional farms in these blocks. 
Moreover, the relatively less importance of land in the 
production process, as it is in the case of modernised farms, 
suggests that the new technology helped the fanners in expe-
rimenting with the new inputs for better results. Education 
has played an inportant role since educated farmers are 
invariably in a better position than the uneducated farmers. 
Strange is the fact that the latter have not recognised yet 
the inportance of educating themselves. 
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Certain progress has been made in a g r i c u l t u r a l t r a n s -
formation as the foregoing discussion r evea l s . But the 
area s t i l l requires a number of f a c i l i t i e s for the rapid 
p rogress in t h i s d i r e c t i o n : (1) The foremost requirement 
i s i n f r a s t r u c t u r a l in na tu re ; (2) Banda block in p a r t i c u l a r 
needs roads, communication and i i r r i ga t i on f a c i l i t i e s ; (3) 
the area also require s torage f a c i l i t i e s which are , a t 
p r e s e n t , minimal; (4) the area in general i s badly in need 
of non -e r r a t i c supply of e l e c t r i c i t y e spec ia l ly during the 
peak seasons; (5) canals general ly provide inadequate and 
untimely supply of water for i r r i g a t i o n ; (6) Government 
tube wel ls are usual ly out of order and shape. 
Cer ta in i n d u s t r i e s espec ia l ly sugar mi l l s have to be 
provided with for encouraging the c u l t i v a t i o n of cash crops. 
Otherwise, modernisation process may not continue i t s onward 
march. Extension se rv ices for dissemination of new technology 
and inpu t s are another c r i t i c a l input required in the area, 
7,4 Suggestions for Fur ther Research; 
Since the area of study could not catch the a t t en t ion 
of researchers , a number of problems and aspects may be sugges-
ted for fur ther research. But here i t would remain confined 
to only two areas which seem v i t a l in the case of ag r i cu l tu ra l 
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t ransformat ion . Since some v i l l a g e s l i k e Dhaka GSian-
^ a m p u r have been 'adopted' by ce r t a in agencies/ and t h e 
' adopted ' v i l l a g e have succeeded in transforming t r a d i -
t i o n a l ag r i cu l t u r e in to modernised farming, a strong case 
i s t h e r e to make an indepth study of 'adopted' v i l l a g e . 
One may take up the impact of the diffusion of technologi-
cal knowledge poured i n to an 'adopted' v i l l a g e on o ther 
v i l l a g e s or blocks. Such s tudies would throw l i gh t on the 
v i a b i l i t y of such adoption as well as t h e i r role as nodal 
p o i n t s in transforrrdng t r a d i t i o n a l a g r i c u l t u r e . 
Another area which may be suggested for fur ther 
research i s socia l d is tances and a g r i c u l t u r a l modernisa-
t i o n , p a r t i c u l a r l y in Banda block, where Sikh farmers h=ve 
s e t t l e d down. Their cu l tu ra l and a g r i c u l t u r a l diversity-, 
i f s tudied thorcu<^ly may lead to ce r t a in important r e s u l t s 
which, in turn, could be used to change the perception cf 
loca l farmers. Such s tudies may also help the planners in 
formulat ing component p lans for indiv idual a reas . 
145 
BIBLIOGRAPHY 
1 . A g r a w a l , G.D, S t u d i e s i n t h e E c o n o m i c s of Farm 
Management^ D i r e c t o r a t e of E c o n o m i c s and S t a t i s t i c s , 
D e l h i , 1960. 
2 . Ba ruah , U, "The R o l e of High Y i e l d i n g V a r i e t i e s i n 
A g r i c u l t u r a l Development i n P u n j a b and Haryana" , i n 
A l i Muhammad ( e d , ) . Dynamics o f A g r i c u l t u r a l D e v e l o p -
ment i n I n d i a , C o n c e p t , D e l h i , 1 9 7 7 . 
3 . B r u c e , F J o h n s t o n and Cownie, J o h n , " Seed- F e r t i l i s e r 
R e v o l u t i o n " , American Economic Rev iew, S e p t . 1969. 
4 . Chadha, G.K, The S t a t e and R u r a l Economic T r a n s f o r m a t i o n : 
The C a s e of P u n j a b , Sage, New D e l h i , 1986. 
5 . C h a u r a s i a , R.R. and S ingh , V.N, "Economics of L o c a l 
and High Y i e l d i n g V a r i e t i e s of P a d d y and Wheat i n 
P a n a g a r V i l l a g e of Madhya P r a d e s h " , I n d i a n J o u r n a l 
o f A g r i c u l t u r a l Economics , V o l . XXVUl T, 1972. 
6 . Cohen, R .L , The Economics of A g r i c u l t u r e , James N i s b e t , 
London, 19 59 . 
7 . D a s g u p t a , B, The New A g r a r i a n T e c h n o l o g y and I n d i a , 
M a c m i l l a n , Madras , 1980. 
8 . Dhawan, B.D, "Demand f o r I r r i g a t i o n ; A Case S tudy 
of Government Tube W e l l s i n U t t a r P r a d e s h " , I n d i a n 
J o u r n a l of A g r i c u l t u r a l Economics , V o l . XXVIII ; 2, 
1 9 7 3 . 
9 . D i s t r i c t O f f i c e , S h a h j a h a n p u r Ki Samanya J h a n k i (mimeo). 
D i s t r i c t S t a t i s t i c a l O f f i c e , S h a h j a h a i p u r , 19 82 . 
1 0 . i_ J a n a p a d a S h a h j a h a n p u r (mimeo), 
O p . c i t . , n . d . 
11. Ghai, D, et.al. (ed,), Agrarian Systems and Rural 
Development, Macmillan, London, 1979. 
12. Ghose, A.K, (ed.). Agrarian Reforms in Contemporary 
Developing Countries, Select Books, New Delhi, 19 84, 
147 
13. G r i l i c h e s , Zvi , "Research Expend i tu res , Educat ion and 
Aggrega te P r o d u c t i o n Funct ion" , American Economic Review/ 
Dec. 1964. 
14. Heady, E.O, and D i l l a n , J . L , A g r i c u l t u r a l P roduc t ion 
F u n c t i o n s , Iowa U n i v e r s i t y , Iowa, 1961. 
15 . Hirschman, A.O, A S t r a t e g y of Economic Development, Yale 
U n i v e r s i t y , New Heaven, 19 58. 
16. Hopper, David. W, "Economics of F e r t i l i z e r ' s Use i A 
Case Study i n P roduc t ion Economics", Ind ian J o u r n a l of 
A g r i c u l t u r a l Economics, Vol. XVII : 4, 1962. 
17. , "The Mainsprings of A g r i c u l t u r a l Growth", 
i n A.iM. Khusrxj ( e d . > . Readings i n A g r i c u l t u r a l Development, 
A l l i e d , C a l c u t t a , 1968. 
18. Hwa, Erh - Cheng, "The Con t r ibu t ion of A g r i c u l t u r e t o 
Economic Growth t Some Empir ica l Evidence", Paper s and 
P r o c e e d i n g s in t h e VIII Congress of I n t e r n a t i o n a l 
Economic A s s o c i a t i o n , New Delh i , Dec. 1 - 5 , 1986, 
19. Jakhadhe , V.M, " A g r i c u l t u r a l Development and Income 
D i s t r i b u t i o n " , I n d i a n Journa l of A g r i c u l t u r a l Economics, 
Vol . XXV : 1, 1970. 
20. Johns ton , Bruce F, and Mellor, John W, "The Role of 
A g r i c u l t u r e i n Economic Development", American Economic 
Review, Sep t . 1961. 
2 1 . Kahlon, A.S, "New Farrm Technology s I t s I m p l i c a t i o n s in 
A g r i c u l t u r a l Economics", Indian J o u r n a l of A g r i c u l t u r a l 
Economics, Vol . XXXV s 4, 1970. 
22. Kawa^e-, T, Hayami, Y and Rut tan , V.M, "The I n t e r -
Country A g r i c u l t u r a l Produc t ion Funct ion and P r o d u c t i v i t y 
D i f f e r e n c e s Among Coun t r i e s " , J o u r n a l of Development 
Economics, Vol . 19, 1985, 
23 . Khusro, A.M. ( ed .> . Readings in A g r i c u l t u r a l Development, 
A l l i e d , C a l c u t t a , 1968. 
24. , "Returns to Scale i n I n d i a n A g r i c u l -
t u r e " , i n A.M. Khusro ( e d . ) , O p . c i t . 
2 5. Kr i shna , R, "Some Product ion F u n c t i o n s for Punjab" , 
I n d i a n J o u r n a l of A g r i c u l t u r a l Economics, Vol . XIX ; 3 - 4, 
1964. 
26 , Mel lo r , John W, The Economics of A g r i c u l t u r a l Development, 
Vora, Bombay, 1969. 
148 
27. Mel lor , John W, "Rural Growth L inkages and the P a t t e r n 
of Employment Growth*, Paper s and P roceed ings , VII I 
World Economic Congress , O p . c i t . , 
2 8 £_ "Rural Errrployment Linkages Throagh 
A g r i c u l t u r a l Grov/th - Concepts, I s s u e s and Quest ions, '^ 
I b i d . 
29 . i_ and Le le , Uma J , "Growth Linkages of 
t h e New Foodgrain Techno log ies" , I n d i a n Journa l of 
A g r i c u l t u r a l Economics, Vol . XXVIII : 1, 197 3 . 
30 . Menon, V.S, "Role of F e r t i l i z e r s i n Crop Product ion 
in India," i n S t u d i e s in A g r i c u l t u r a l Economics, Vo l .11 , 
D i r e c t o r a t e of S t a t i s t i c s and Economics, New Delh i , 1956. 
3 1 . Minhas, B.S, and S r i n i v a s a n , T.N, "New A g r i c u l t u r a l 
P roduc t ion S t r a t e g y : Some P o l i c y I s s u e s " , in A.M. 
Khusro ( e d . ) , O p . c i t . 
3 2 . M o t i l a l , G, "Economics of T r a c t o r U t i l i z a t i o n " , I nd i an 
J o u r n a l of A g r i c u l t u r a l Economics, Vol . XXVIII : 1, 197 2. 
3 3 . Na i r , K, Blossom in the Deser t , G e r a l d Duckworth, 
London, 1961. 
34 . Ner lov , Marc, "The Use of Modern I n p u t s i n the A g r i c u l -
t u r a l Sec to r of Developing C o u n t r i e s » The Case of 
B r a z i l " , Pape r s and Proceed ings , O p . c i t . 
3 5 . N i c h o l l s , W.H, "Investment i n A g r i c u l t u r e in Under-
developed C o u n t r i e s " , American Economic Review, May, 1955, 
3 6 . P a r t h a s a r a t h y , G, " A g r i c u l t u r a l Development and Small 
Farmers — A Case Study of Andhra P radesh" , in 
A.M. Khusro ( e d . ) , O p . c i t . 
37 . P a r i k h , A, "Rate of Return on Chemical F e r t i l i z e r s in 
t h e Package Prograrrene D i s t r i c t s " , I n d i a n Journa l of 
A g r i c u l t u r a l Economics, Vol . XXI : 2, 1966. 
38 . P l a n n i n g Commission of I n d i a , The S i x t h Five Year P lan , 
19 80 - 85, Government of I n d i a , New Delh i , 1980T" 
39 . Rao, C.H.H, "Product ion Func t ions f o r Hyderabad Farms", 
in A.M. Khusro ( e d . ) , O p . c i t . 
40 . f_ Techno log ica l Change and D i s t r i b u t i o n of 
Gains in I n d i a n A g r i c u l t u r e , Macmillan, Delhi , 197 5. 
149 
4 1 . Ray, S.K, e t . a l . . P o l i c y , P l ann ing f o r A g r i c u l t u r a l 
Development, Ta ta Mac Graw H i l l , New Delhi , 1979. 
4 2. Robinson, S,: "Sources of Growth i n t e s s Developed 
C o u n t r i e s , " Qua r t e r l y Jou rna l of Sccnomcs , Vol. 85, 
No. 3, 1971. 
4 3 . Rudra, A, "Organ i sa t ion of A g r i c u l t u r e fo r Rural 
Development : The Ind ian Case" , i n D. Ghai, e t . a l . ( e d . ) . 
Op. c i t . 
44 , Sadhu, A.N, and Singh, A, "New A g r i c u l t u r a l Technology 
in J & K S t a t e »^ A Micro Study", Economic Times, 
Nov. 10, 1975. 
4 5, j_ "New A g r i c u l t u r a l S t r a t e g y s 
E f f e c t s on Rural Income D i s t r i b u t i o n " , O p . c i t . , J u l y 14, 
1976. 
4 6 , S c h u l t z , T.W, Produc t ion and Welfare of A g r i c u l t u r e , 
Macmillan, New York, 1949. 
4 7 . j_ Transforming T r a d i t i o n a l A g r i c u l t u r e , 
Yale U n i v e r s i t y , New Heaven, 1964. 
4 8 . Sen, Bandhu Das, The Green Revo lu t ion in I n d i a , Wiley -
Eas t e rn , New Delh i , 1974. 
49 . Shah, S.L, e t . a l , A Socio - Economic Study of P r o g r e s s i v e 
and Less P r o g r e s s i v e Farms i n Varanas i D i s t r i c t (mlmeo), 
G.B, Pant U n i v e r s i t y , Pan tnagar , 1969. 
50. Sharma, A.C, and Mehta, P, "Impact of Technologica l 
Development on the P a t t e r n of Income D i s t r i b u t i o n —A 
Case Study of Ludhiana D i s t r i c t " , I nd i an J o u r n a l of 
A g r i c u l t u r a l Economics, Vol. XXVIII : 4, 197 2. 
5 1 . She t ty , K.S, " I n t e r - Farm Ra tes of Technolog ica l 
Dif fus ion in Ind i an A g r i c u l t u r e " , I n d i a n J o u r n a l of 
Economics, Vol. XXI, 1966. 
5 2. Singh, B, "Economics of T r a c t o r C u l t i v a t i o n — A Case 
Study", I nd i an J o u r n a l of A g r i c u l t u r a l Economics, 
Vol. XXVIII : 1, 1973. 
5 3 . Singh, B.P, " A g r i c u l t u r a l Development, Inves tment and 
Regional D i s p a r i t i e s " , Economic Times, Oct. 17, 1974. 
5 5 . Singh, D, Rahej.a, S.K, and Bapat, S.R, "Returns from 
F e r t i l i z e r s on F a r m e r ' s F i e l d " , I n d i a n Jou rna l of 
A g r i c u l t u r a l Economics, Vol. XXV s 4, 1970. 
150 
56. Singh, H,a, "Optimum Level of F e r t i l i s a t i o n " , Indian 
Journal of Agr icu l tura l Economics, Vol. XV : 2, I960, 
57. Singh, J , "Farm Technology and Income Dis t r ibu t ion" , 
Sconomic Times, April 6, 1976. 
58. Singh, K, "Impact of New Agr icul tura l Technology on 
Farm Income Dis t r ibut ion in the Aligarh D i s t r i c t of 
Ut ta r Pradesh", Indian Journal of Agr icul tura l Economics, 
Vol. XXVIII : 2, 197 3. 
59. Singh, L.R, and Si rohi , S.S, "Capi ta l Structure and 
Product iv i ty on Farms in Saharanpur and Meerut D i s t r i c t s 
of Western Ut ta r Pradesh", Indian Journal of Agricul tu-
r a l Economics, Vol. XXXVIII : 1, 197 3. 
60 . Singh, R, and Pa te l , R.K, "Returns to Scale, Farm Size 
and Product iv i ty in Meerut D i s t r i c t " , Indian Journal of 
Agr icul tura l Economics, Vol. XXVIII : 2, 197 3. 
6 1 . Singh, S.N, Kodemisation of Agr icu l ture , Heri tage, 
Delhi, 1976. 
6 2. S i roh i , A.S, and Chaudhari, A.K, "Allocation of F e r t i -
l i z e r s among Crops and Regions in U t t a r Pradesh", 
Indian Journal of Agricul tural Economics, Vol. XXVIII : 3, 
1973. 
6 3. Subramaniam, C, The New Strategy in Indian Agriculture, 
Vikas, Delhi, 1977. 
64. Tyagi, B.N, "Study of the Impact of Green Revolution on 
the Regional Development in Ut ta r Pradesh", Indian 
Journal of Agr icul tura l Economics, Vol. XVTI : 2, 1962. 
6 5. Upadhyaya, U, and Aggrawal, A.K, "Second Thoughts on 
Trac to r i sa t ion" , Economic Times, April 5, 1976. 
66. Wharton J r , C.R, " Inf ras t ruc ture and Input Requirements 
for Asian Agricul ture : Selected Pol icy Issues" , in 
ADB, Regional Seminar on Agricul ture — Papers and 
Proceedings, ADB, Hong Kong, 1967. 
151 
c 
Cii 
a 
a 
w 
E 
u 
« 
•H 
C 
u 
i) 
O 
4J 
(0 
u 
o 
en 
c 
o 
JJ 
fO 
3 
t7 
0) 
> 
TO 
c 
(0 
m 
c 
(0 
ffi 
(0 
1-1 
x: 
A; 
r-t 
(0 
(0 
cq 
> 
M 
M 
H 
H 
4J 
C Q) Vi 
C r-i 
Q) ,Q 
M > 
o 
•k 
o 
* 
in 
m 
tM 5f U> 
00 ov o 
• • • 
o o o 
in 
00 
VO 
o 
VO 
^ 
c 
ro 
4J 
'.1 
c 
o 
•u 
c c 
0 <U 
•H -H 
n o 
W - H 
0) iw 
l-t M-l 
cn a; 
(U 0 
o 
CO 
• 
CO 
1 
1 
CM 
r j 
• 
• » * • 
•Q" 
o 
• 
o 
VO 
n 
• 
o 
t - i 
00 
• 
o 
• ^ 
<J\ 
• 
o 
VO 
o 
• 
o 
^ 
CO 
• in 
1 
<-i 
t^ 
• in 
m 
o 
• 
o 
•K 
in 
•fO 
• 
o 
00 
r* 
• 
o 
^ 
ON 
• 
o 
\o 
o 
• 
o 
00 
o 
I 
« 
in 
n 
• 
o 
tM 
^ 
• O 
VO 
m 
• 
o 
r-t 
T-t 
• 
o 
CD 
«-4 
VO 
f t 
CO 
. -1 
o 
* 
m 
n 
€> o 
VO 
in 
o 
r-l 
o 
CM 
I 
CM 
ro 
CM 
00 
* 
in 
m 
CM 
^ 
VO 
in 
^ CM 
U oi o 
C I 
X ^ X 
in 
X 
V) 
4-) 
g 
u 
• H 
«4-l 
IW 
Q) 
0 
u 
0 
E 
CO 
CM 
o: 
0) 
4J 
m 
E 
•P (0 
• 
• 
to 
> 
^ 
4J 
c 
(0 
u 
•H 
^-l 
c 
en 
- H 
CO 
• 
> 
H 
m 
'a 
c 
m 
H 
H 
(NJ 
ro 
00 
I 
1 
* 
00 
r^ 
• cn 
^ 
O 
• o 1 
« 
00 
o 
• 
1 
* 
o IT) 
t>-
»H 
• o 
VO 
l - l 
• 
o 
in 
ri 
"^  
o\ 
• o 
r~ 
<n 
• 
o 
r> 
n 
r-
o 
• <H 
CVJ 
VO 
• 
o 
o 
VO 
o 
00 
• o 
CO 
CO 
• 
o 
00 
00 
o 
r* 
• o 
o\ 
o 
• 
o 
00 
o 
00 
152 
> 
0 
U 
0) 
x: 
X 
ro 
H 
M 
CO 
O 
IT) 
^ 
Oi 
(^  ^ o o CN 
CT> 
vp 
00 
VO 
CO 
cr> 
. H I 
(^  (T> 
• «H 
t -4 
CT> 
CN 
• f - t 
r-i 
^ 
m 
• o 
1 
(M O 
CO 
VO 
CM 
CM 
4J 
ro 
C 
o 
•H 
•H 
c 
•H 
to 
4J 
c 
(U 01 
"O 0) 
C i-H 
Q; X> 
'a t< 
C ro 
n > 
0) 
c c 
o a» 
-U -H -H 
C CO O 
nj w -H 
W J-l iw 
o (u o 
u a: u 
OJ 
>«{ n X .."* X 
in 
X 
01 
•P 
c 
0) 
• H 
U 
-H 
vw 
0) 
O 
u 
o 
E 
CM 
« 
(0 
E 
-H 
4J 01 
• 
• 
CO 
CO 
(0 
fa 
0) 
w 
(U 
0) 
c 
CO 
o 
(0 
D 
o 
en 
c 
o 
(0 
M 
> 
• H 
4J 
(0 
e 
0) 
4J 
i H 
< 
Qi 
i H 
(0 
> 
c 
(0 
CQ 
(0 
LI 
0! 
JC 
(T) 
x: 
tn 
H 
4J 
c 
(U 01 
C r-i 
0) XI 
Q) ^ 
C (t 
H > 
^ 
r-
If) 
00 
o 
o 
CO 
4-> 
C 
(0 
•P 
V) 
c 
o 
(0 
•p 
c c 
o <u 
•H-H 
CO (J 
w ^ 
<U i n 
S-< <4-i 
D^  0) 
0) O 
o a o 
* 
o 
* 
CM CM 
• • 
o o 
I 
* 
rj< 
vO 
• O 
1 
00 
ro 
•k 
o 00 
• 
o 
a> 
n 
CO 
I 
* 
O i 
VO 
• VO 
m 
* 
* 
r-
CTi 
• 
r-t 
T-t 
•k 
i n 
Tl-
• CO 
1 
« 
\o 
o 
« t-t 
* 
VO 
o 
Ov 
r-
• o 
1 
o 
00 
C\ 
p-
« 
o 
Tt 
Ov 
rg 
^ 
% 
o 
VO 
o 
« 
in ^ 
o r> 
o I 
CM 
r~ 
• 
o 
1 
* 
n 
CJN 
• 
o 
(^  
CM 
in 
ON 
ON 
X 
CM 
VO 
o 
^H 
c^  
00 
o 
r-
ON 
i n 
o 
in 
o 
in 
o 
n X 
.7^ 
X 
i n 
X 
0) 
• p 
c 
Q) 
• H 
U 
- H 
«U 
*U 
0) 
o 
u 
0 
E 
CO 
<N 
OJ 
ro 
E 
•H 
•P 
M 
• 
• 
to 
153 
•p 
C 
O 
U 
0) 
> 
0) 
-P 
(0 
c 
u 
c 
•H 
CO 
« 
154 
en 
u 
to 
-o 
0) 
U) 
E 
e 
e 
<u 
CO 
0) 
o 
CO 
c 
o 
•H 
-U 
> 
• H 
4J 
03 
0) 
-P 
XI 
c 
(0 
x: 
(0 
s 
(I! 
x: 
CQ 
H 
4J 
c 
0) tn 
C .-H 
<U X! 
c « 
M > 
« 
* 
* 
VD 
<M 
* 
« 
t^  
CM 
VO 
ON 
• « * 
o\ 
U> 
O 
o 1 
VD 
Oi 
• 
r-
1 
IT) 
n 
• 
CD 
in 
CO 
• 
CO 
r-
• ^ 
• 
CO 
1 
1 
* 
T-i 
n 
• 
o 
o 
n 
• 
o 
r-l 
rj 
• 
o 
* 
* 
en 
CM 
• 
o 
o 
a\ 
CTv 
I 
o 
CD O 
in 
cr> 
r-t m 
in 
CJ^  
in 
00 
o 
in \o 
o\ o 
• • 
o o 
* 
c^ 
"^ 
o 
t - l 
o in 
c^  
1 
•^  
o 
o 
ro 
O 
O 
1 
n (T> 
o 
in 
00 
o 
r-
o 
o 
o 
n 4J 
c c O <D 
•U -H -H 
c « o 03 en .,-1 
•P Q U-l 
i) u g-i 
C Cn 0) 
0 <U O (J X U 
,r< 
X 
r-j 
X 
n 
X 
'* 
X 
in 
X 
(0 
c 
•H 
O 
•H 
U-l 
U-l 
0) 
o 
u 
H-l 
o 
e 
:3 
to 
(N 
Oi 
« 
•P 
e 
E 
•H 
4P 
10 
U 
• 
u 
• 
m 
• 
•0 p 
c 
o () 
r-i 
(1) 
> 
0) 
•-1 
5*1 
in 
-U 
c (T3 
U 
«4-l 
CO 
* 
* 
> 
•p 
c 
(t) 
o 
•H 
-H 
c 
•H 
CO 
* 
155 
CO 
E 
l^  (0 
n 
0) 
to 
o 
E 
I 
0) 
•Ci (0 
Cu 
o 
<0 
c 
o 
•H 
4J 
W 
0) 
> 
•H 
c 
u 
in 
0) 
6-< 
<0 
c 
ID 
m 
03 
k 
m 
(0 
H 
H 
> 
M 
M 
M 
C 
0) en 
•C 0) 
C .-( 
a (0 
<U - H 
-O LI 
C ro 
H > 
VD 
in 
* * 
TH eg 
en 
CM 
CO 
CM c^  
in 
o 
CO * 00 
(Ti 
• 
o 
1 
« 
•k 
O 
o 
• (N 
« 
CO 
CM 
• 
o 
« 
fO 
CN 
• 
o 
1 
CM 
o 
• 
»H 
\D 
a\ 
• 
o 
^ 
o 
• 
o 
in 
« 
ro 
r-
• (VJ 
* 
r-t 
r-
• 
1 
« 
CO 
CM 
• 
o 
« 
« 
ro 
CM 
• 
o 
1 
rg 
o 
• 
tH 
lO 
c^  
• 
o 
Tf 
o 
• 
o 
CO 
CO 
• 
r* 
in 
o 
• 
CO 
"<* 
o 
• 
in 
.-t 
rH 
• 
1 
00 
o 
• 
o 
1 
yo 
o 
• 
r-t 
in 
c\ 
• 
o 
• * 
o 
• 
o 
w 
c c 
o <u 
*^ ••^ -r^ 
c w o 
to ^ -H 
+J 0) i*^ 
CO M u-i 
C Di 0) 
O (U o 
U Qi U 
CM 
X 
ro 
X .^•^ in X X 
m 
c 
•H 
o 
•H 
IW 
<4-l 
(U 
O 
u 
M-l 
e 
3 
w 
CM 
cc 
d) 
+J 
ro 
e 
•H 
4J 
CO 
• 
U 
• 
CO 
• 
• 
• 
T! 
u 
c 
o 
u 
.H 
OJ 
> 
(U 
•H 
0 ^ 
in 
+J 
03 
+j 
C 
(0 
0 
M-l 
& 
•H 
CO 
•k 
> 
0) 
(0 
c 
to 
o 
•w 
U-( 
• H 
& 
CO 
156 
C/3 
E 
U 
CO 
&. 
<U 
CO 
0) 
O 
E 
I 
•H 
E 
o 
0) 
u 
o 
w 
c 
o 
•H 
(T3 
g 
u 
> 
0) 
4J 
vO 
0) 
EH 
c 
> 
H 
H 
(0 
CQ 
- P 
C 
Q) « 
TJ (U 
C iH 
a IB 
C fO 
^^  > 
00 
00 
CO 
+J 
c c 
o <u 
+> -H -H 
C « O 
(TJ CO ^ 
4J (1) M-J 
W U M-l 
C Di (U 
O 0) O 
u a u 
ro 
r> 
• 
o 1 
* 
as 
a\ 
• 
o 
n 
o 
• 
o 
« 
n 
tn 
• 
rH 
fO 
o 
• 
CM 
r-
a\ 
• 
o 
in 
o 
• 
o 
• 
• 
TJ 
4J 
C 
0 
O 
'I' 
n 
• 
o 
* 
CO 
CM 
• 
t-l 1 
CM 
vD 
• 
O 
1 
m 
o 
• 
o 
« 
tn 
fO 
• 
tH 
CM 
O 
• 
eg 
r^  
c^  
• 
o 
in 
o 
• 
o 
CO 
r-
• 
CM 
CO 
Tj< 
• 
* 
* 
yo 
00 
• 
1 
as 
CM 
• 
1 
* 
as 
CM 
tn 
CO 
• 
VO 
m 
o 
1 
r-CM 
IH 
^ fi 
• 
<>t 
vO 
tH 
CM 
o 
• 
CM 
in 
«-» 
t^ 
o\ 
• 
o 
VO 
00 
-•* 
o 
• 
o 
ON 
o 
VO 
Tt 
• 
rl 
in 
1 
* 
r-t 
r^ 
• 
in 
1 
CO 
en 
• 
«H 
r-l 
1 
1 
(M 
n 
• 
m 
VO 
« 
VO 
n 
• 
VO 
1 
« 
r-
n 
• 
»H 
1 
m 
r-t 
• 
o 
VO 
T-l 
• 
o 
O 
vO 
• 
o 
Tj< 
t-l 
• 
o 
Tl« 
CO 
• 
o 
VD 
00 
• 
o 
as 
o 
• 
o 
a> 
o 
• 
o 
X 
CM f 
X X >r 
c 
•H 
o 
• H 
M-l 
H-l 
(U 
O 
o 
i n >w CM 
X O a: 
e 
d 
-^  
0) 
4J 
(0 
E 
-H 
4J 
CO 
U 
> 
in 
• P 
•P 
c 
It 
u 
& 
• H 
CO 
* 
> 
^ 
-p 
c (t 
V 
•H 
vp 
•H 
& 
•H 
* 
157 
U 
(0 
(0 
c 
o 
V 
m 
u 
(0 
0 
u 
o 
<n 
c 
o 
• H 
03 
> 
- H 
4J 
(D 
C 
u 
9) 
4J 
EH 
<0 
C 
m 
> 
H 
H 
H 
<t 
u (U 
x: A: 
i-H 
(0 
5 (0 
x: 
D3 
M 
H 
H 
M 
c (1) n 
C r-l 
a to 
H > 
in 
in 
in 
• 
o 
i 
o ^ KD 
• 
«H 
cn 
^ 
• 
o i 
in vo 
r j 
o\ 
r^  
• <NJ 
cn 
\o 
• T f 
1 
CO 
o 
in 
o 
• 
o 
I 
r>4 
in 
I 
in 
n 
c c 
O 0) 
•P -H TH 
c m o 
CO (-1 M-l 
c cn (U 
o <i> o 
u « u 
eg 
X X x' in 
c 
0) 
o 
•H 
14-1 
<u 
o 
o 
o 
E 
r-
a> 
• 
o 
5j< 
o 
• 
o 
• 
• 
•0 4J 
c 
0 
u 
CJ 
o 
• 
o 
« 
(n CO 
• o 
1 
o 0^ 
• 
O 
ON 
0 \ 
• 
o 
CM 
O 
• 
o 
00 
<N 
GO 
O 
»-« 
.-• 
in 
1 
w-i 
vo 
in 
tN 
VO 
in 
n 
o 
« 
in 
n 
O 
tH 
o 
o 
»-t 
in 
ov 
o 
in 
cr> 
.-• 
ov 
o 
r-l 
ON 
CO 
o 
o 
CD 
O 
e 
• H 
•P 
n 
Ed 
> 
0) 
in 
4J 
(D 
•U 
C 
ro 
O 
« 
* 
> 
0) 
• ^ o^ 
4J 
m 
c 
ID 
U 
•H 
IM 
•H 
& 
•H 
« 
0) 
ID 
CM 
(0 
C 
o 
•rt 
•P 
•H 
73 
(D 
> 
Ti 
'C 
(0 
OK 
O 
M-l 
W 
C 
o 
- H 
4J 
(0 
> 
• H 
c 
0) 
4J 
00 
a> 
EH 
(0 
c 
(0 
0 
> 
H 
(0 
0) 
A; 
H 
H 
H 
H 
H 
-P 
C 
<U 01 
TJ (1) 
C .H 
0) XI 
a (0 
0) -H 
TS U 
c m 
M > 
CM 
VO 
o 
CM 
o 
I 
CD 
in 
(Q 
c c 
O 0) 
*i -H -ri 
e m u 
(0 to -H 
•P (U M-l 
c cr 0) 
C 0) O 
<k 
c~-
o 
• 
r-i 
* 00 
tM 
• 
r>j 
«H 
o k 
o 
o 
CM 
vD 
CO 
I 
in 
I 
tn 
VO 
o 
I 
»H i n 
• • 
CO r-
CM 
O 
CM 
o 
• 
o 1 
« 
m 
n 
r^  
»n 
• 
r-t 
CO 
CO 
•«t 
VO 
• 
o 
ON 
CT» 
CO 
rH 
• 
O 
CO 
o 
O 00 
o o\ 
CO 
in 
in 
CM 
o 
I 
X X X ^ 
r-t tN 
o in 
• • 
o o 
I 
0) 
• p 
c 
(U 
-H 
o 
vu 
<4-l 
o 
o 
o 
E 
3 
•Ji 
VO 
c^ 
in 
X 
M 
o 
* 
VO 
m 
• 
^ 
* 
CO 
in 
• 
1 
eg 
<N 
• o 
i 
<N 
O 
• o 
1 
o VO 
« 
o 
VO 
o\ 
• 
o 
in 
o 
• 
o 
in 
o 
in 
o 
(0 
0) 
-P 
(0 
E 
•H 
•P 
W 
M 
CO 
158 
• p 
c 
o 
u 
0) 
> 
(V 
(0 
+J 
c 
(0 
o 
•H 
& 
CO 
159 
0) 
e 
u 
(0 
CM 
O 
u 
(U 
c 
<0 
o 
u 
(0 
a 
u 
o 
(0 
c 
o 
+) 
(0 
a 
(U 
> 
-H 
4J 
(0 
c 
u 
ON 
(U 
r-l 
EH 
rt 
c 
CQ 
M 
(0 
u 
S 
• ( J 
c Q) m 
•O 0) 
C ' H 
P:. <0 
0) -H 
C (T5 
H > 
I f ) 
ro 
o 
I 
in 
o 
CD 
O 
n 
I 
in 
•k 
f"-
r* 
• 
CM 
« 
T-l 
in 
• 
CM 
1 
r-OJ 
* 
t^  
rt 
• 
r-f 
* 
r>-T-t 
o 
in 
• 
o 
o in 
m 
n 
• 
.H 
m 
n 
00 
CO 
• 
o 
00 
00 
a> 
o 
• 
o 
o» 
o 
n 
CM 
CM 
« 
r* T-l o in 
n 
CO 
00 
00 
(^  
o 
4J 
c (0 
4J 
en 
c 
o 
(0 
•p 
c c O 0) 
•H -H 
to o 
to -H 
(U «4^ 
U iw 
CP a; 
QJ O 
• 
00 
(^  
• 
o 1 
* 
VD 
in 
• 
o 
« 
in 
00 
CO 
• ^ 
r^  00 c^  o 
1 
CO 
VO 
• 
CN 
^ 
CM 
• 
O 
1 
VO 
r-
• (M 
* 
* 
\o 
•«t 
• 
o 
CO 
VO 
• 
i 
00 
OS 
« 
o 
I 
1 
« 
Tf 
00 
• 
o 
* 
in 
00 
• 
o 
c^  
o 
• 
o 
ON 
n 
• 
1 
r-00 
• 
o 
o\ 
in 
• 
o 
C7N 
O 
* 
o 
in 
o 
t 
o 
CM n 
X X X 
in 
X 
u « u 
to 
-p 
c 
0) 
o 
-H 
I M 
«4-l 
0) 
o 
o 
o 
E 
3 
CO 
CM 
to 
0} 
4J 
(0 
E 
•H 
to 
w 
.-I 
> 
0) 
in 
+J 
c 
u 
•H 
& 
•H 
CO 
« 
c 
m 
u 
•H 
to 
« 
X 
•H 
T3 
C 
(U 
a 
a 
<1 
D 
(0 
c 
o 
u 
> 
+J 
E 
(U 
XI 
to 
E l 
T3 
c 
m 
u 
rH 
10 
3 (0 
m 
0) 
c 
m 
o 
u 
(0 
-a 
to 
0. 
4J 
(0 
3 
c 
(0 
u 
u 
fO 
Di 
3 
CO 
T5 
04 
4J 
03 
0) 
160 
•u 
c 
0) CO 
C ^ 
<y XI 
a <t 
4) ^ 
C 03 
M > 
ON 
Ov 
CO 
in 
00 
r-
• 
n 
1 
•K 
tn 
m 
• 
CO 
i 
VD 
CO 
• 
o 
1 
1 
« 
ro 
O 
n 
in 
CO 
o\ 
in 
o 
vO 
CO 
CO 
« 
« 
ON 
o 
• CM 
•"»• 
m 
O 
• 
n 
f-t 
<N 
fO 
• 
Tj> 
in 
1 
in 
•«i" 
• 
<t> 
^ 
ro 
• 
•<1' 
T-( 
o 
• 
•"t 
1 
ro 
r-t 
• 
o 
1 
n 
+» 
c c 
O (1) 
4J -H -H 
C « O 
(0 W ^ 
-P 0) M-l 
C DN O 
O 0) O 
U QJ U 
ro 
CO 
CN 
• 
0\ 
r-
• 
r-t 
ON 
• 
in 
o 
• 
« 
t«- in 
X 
ro 
X >r in X 
in 
ro 
0) 
j J 
C 
0) 
•H 
U 
-H 
M-l 
M-l 
0) 
O 
U 
o 
E 
3 
s 
ON 
t s 
o 
CO 
o 
n 
4) 
(0 
E 
•H 
4J 
n 
> 
0) 
in 
•u 
(0 
c 
(0 
u 
« 
* 
0) 
> 
0) 
4-> 
(0 
c 
(0 
u 
161 
10 
C 
(0 
(0 
u 
0) 
X 
m 
m 
x: 
C 
(0 
V 
u 
m 
:3 
U5 
(0 
d) 
5 
0) 
c 
o u 
nj 
a> 
CO 
> i 
4J 
a; 
CN 
IT) 
in 
in 
m 
o 
in 
00 
* 
VD 
(J\ 
• 
r-1 
« 
vO 
r-t 
• 
m 
1 
« 
« 
vo 
CO 
1 
1 
•k 
•k 
n 
r-
in 
I 
CO 
« 
«n lO 
• 
o 1 
vo 
Tf 
• 
.-1 
in 
ON 
• 
o 
00 
o 
• 
o 
* 
tn 
ro 
O 
r-t 
* 
o in 
00 
(j\ r-00 
* 
p> 
in 
• 
•"S* 
vo 
O 
• 
o 
a\ 
o 
a» 
o 
• o 
1 
« 
CM 
CM 
oo ro 
• 
t-4 
O 
CM 
CO 
ON 
• 
o 
CO 
CO 
fn 
o 
• 
o 
ON 
o 
00 ON 
4j n 
C w 
0) r-l 
-OXl 
a (0 
0) ^  
'0 U 
C 03 
H > 
V) 
4J 
c c 
o <u 
4J -H -H 
c « u 
03 W -H 
4-> 03 M^ 
CO tl IM 
c cn (u 
O tt) O 
O QJ U 
X 
CM 
X ^ 
in 
X 
01 
c 
0) 
•H 
t) 
• H 
VW 
l U 
03 
O 
U 
o 
E 
U3 
CM 
Q: 
to 
03 
•P 
03 
E 
4J 
(0 
'J3 
0) 
> 
0) 
i n 
+J 
c 
m 
u 
& 
•H 
CO 
« 
03 
> 
03 
•J 
03 
4J 
c 
03 
U 
• H 
i(-l 
& 
« 
ro 
TD 
C 
m CQ 
0) 
c 09 
O 
U (0 
Cn 
P CO 
> i 
•0 
-o fO 
P4 
u 
0) 
x: 
A; 
r-t 
m 
m 
x: 
m 
4J 
m 
0) 
c 
(0 
o 
03 
cn 
3 
CO 
> 1 
n 
a. 
4J 
(0 
x: 
3 
4J 
c 
TJ 0) 
C rH 
(U X! 
a It) 
0) ^ 
C 03 
H > 
o 
o 
I 
0^ in 
in 
o 
i n 
in 
11" 
n 
03 
iH ro m 
O 
O 
Tj* 
a\ 
in 
o 
•k 
fO 
m 
CM 
« •» 
00 00 
in \D 
(0 
4J 
c c 
o 0) 
•P -H -H 
c w o 
(0 01 -H 
W k| 14_| 
c (y <u 
O <l) o 
U 05 u 
o 
CM 
in 
CO 
.H n 
CM 
CM 
• 
o 
Tf 
o 
• 
o 
« 
o 
VD 
• 
o 
1 
O 
Tf 
• 
o 
1 
VO 
r-
• 
o 
o> 00 
• 
o 
cr» 
ON 
• 
o 
o 
o\ 
• 
o 
n 
o 
• 
o 
Oi 
o 
• 
o 
• 
CD 
ro 
• 
O 
* 
CM 
rr 
m 
o 
1 
00 
c^  
• 
o 
CM 
ON 
• 
o 
in 
o 
• 
o 
« 
« 
rj 
ro 
in 
• o 
ro 
CO 00 o ON 
X 
CM 
X 
CO 
X >r in X 
n 
4J 
c 
(U 
• H 
o 
• H 
<4-l 
M-l 
0) 
O 
U 
U-l 
o 
E 
3 
CO 
CM 
a 
00 
o 
m 
4J 
03 
E 
•H 
-P 
cn 
cn 
0) 
> 
0) 
in 
(T3 
C (0 
0 
•H 
CO 
0) 
> 
•p 
03 
d 
(0 
u 
• H 
CO 
162 
163 
n 
E 
U 
(0 
fc 
TJ 
0) 
m 
• H 
e 
(U 
TJ 
S 
1 
t -4 
+> tn 
10 
u 
« 
(Q 
C 
0 
• H 
•P (0 
3 
a 
u 
0) 
> 
• H 
4J 
(0 
c 
u 
Q) 
4J 
i H 
< 
«• 
r-4 
0) 
• H 
Xi 
CO 
H 
« 
TJ 
C 
« (Q 
10 
Ui 
0) 
£ 
>: 
. H 
m 
5 
(C 
x: 
m 
(U 
c 
to 
o 
u 
m 
en 
3 
VJ 
>, 
T) 
T) 
m 
o« 
^ 
ra 
a; 
4^ 
2 
0) 
c 
fO 
o 
1-1 
(0 
en 
3 
CO 
>. 
13 
TD (0 
cu 
4J 
(0 
0) 
x : 
2 
4J 
c 
o n 
•a 0) C r-l 
c m 
M > 
•«i< 
U 1 
• 
o 
ra 
•«»• 
• 
o 
VD 
n 
• 
o 
CT> 
m 
• 
o 
I D 
'S< 
• 
o 
<N 
CO 
• 
o 
C C 
O V 
•P -H -H 
c w o 
10 W -H 
c Cn 0) 
o <u o 
u a u 
bO 
n 
• 
o 
1 
« 
<H 
<^ 
• 
o 
1 
in 
o 
• 
o 
1 
o\ 
(J» 
• 
o 
CD 
r~ 
• 
o 
1 
• 
m 
vD 
• 
T H 
T H 
X 
00 
^ 
• O 
1 
.-• 
^f 
• 
n 
o 
O i 
• 
o 
m 
00 
• 
o 
1 
eg 
X 
1 
* 
tn 
CNJ 
• 
t H 
1 
o 
in 
• 
rt 
1 
t^ 
"tf 
• 
o 
* 
* 
a\ 
<j> 
• 
o 
1 
n 
X 
«-t 
rt 
• 
O 
1 
t l " 
o 
• 
o 
1 
in 
o 
• 
o 
1 
1 
1 
m 
CN 
• 
r - t 
•"J* 
X 
* 
o> 
cr> 
• 
o 
^ 
C>1 
• 
o 
* 
* 
o 
lO 
• 
o 
« 
vO 
a\ 
• 
o 
• ^ 
.-( 
• 
o 
* 
CT* 
CO 
• 
o 
1 
in 
X 
r j 
o 
• 
»H 
CS 
in 
• 
T-t 
T-t 
o\ 
* CM 
O 
CM 
• 
r-i 
VO 
VO 
• 
o 
00 
o> 
• 
o 
n 
c 
(U 
• H 
CJ 
•H 
IW 
0) 
o 
u 
iw 
o 
E 
W 
a> 
o\ 
• 
o 
^ 
a\ 
• 
o 
T- t 
00 
• 
o 
00 
<T> 
• 
o 
c^  
<J\ 
• 
o 
Tj" 
00 
• 
o 
CM 
a: 
r-
o 
• 
o 
CM 
t H 
• 
o 
^ 
o 
• 
o 
en 
O 
• 
o 
VO 
O 
• 
o 
CO 
o 
• 
o 
0) 
• p 
m 
E 
•H 
4J 
m 
• 
Ci] 
• CO 
• 
• H 
0) 
^ 
in 
+> 10 
•p 
c (0 
0 
• H 
U^ 
• H 
& 
• H 
to 
« 
« 
•% 
r-i 
0) 
> 
0) 
i H 
r - t 
4-> 
(0 
4J 
c 
fO 
o 
• H 
& 
CO 
« 
(0 
T) 
C 
to 
CQ 
a> 
c 05 
O 
U 
<0 
c» d 
CO 
?N 
T3 
-D 
q) 
Q. 
<0 
u 
f t 
It 
CQ 
m 
c 
ITJ 
o 
w 
D 
75 
a. 
4J 
c 
(0 (Q 
T3 (U 
C ^ 
a iTj 
-a w 
I C (0 
I M > 
0^ 
OX 
CM 
« 
-P 
C C 
O <U 
J-> ft -H 
e m u 
« W -H 
c cn 0) 
o a; o 
U ex u 
o 
o 
I 
o 
I 
<N 
CM 
* 
* 
CM 
VO 
« 
« 
o VO 
CM 
^ 
r-
o\ 
* 
in 
CO 
• 
r-l 
« 
O 
• 
o 
•k 
in 
en 
• o 
1 
00 
a< 
• 
o 
ox 
<T> 
• 
o 
rn 
Ox 
• 
O 
1 
CM 
o 
• 
o 
in 
o 
• 
o 
tn 
CM 
• 
T-t 
OX 
CJx 
» 
o 
^0 
O 
• 
O 
r^  
CO 
• 
o 
« . 
in 
n 
00 
o 
• 
o 
« 
r~ 
o 
'^  
CM 
• 
o 
1 
o ox 
CO 
X 
CM >r m 
iO 
•P 
C 
(U 
-H 
o 
• H 
«4J 
»W 
a> 
o 
o 
144 
o 
E 
CO 
VO 
l O o 
ox 
VO 
O 
•^  
VO 
• 
CM 
1 
•«• 
CM 
• 
n 1 
t~-
o 
• 
o 
* 
ox 
in 
• 
o 
VO 
CM 
• 
T-t 
in 
00 
• 
o 
m 
CM 
CO 
0) 
4J 
(D 
E 
•H 
•>-> 
m 
w 
CO 
(U 
> 
>5 
in 
•P 
c 
o 
VM 
fO 
0) 
> 
4J 
(0 
•p 
c 
m 
V 
•H 
& 
•H 
CO 
* 
164 
165 
e 
u 
(0 
P»4 
(0 
C 
o 
• H 
TJ 
0) 
w 
c 
o 
• H 
4J 
03 
cr 
w 
> 
4J 
c 
u 
d) 
-tJ 
c 
o 
(0 
d 
en 
0 . 
4J 
(0 
Q) 
0) 
c 
u 
03 
3 
cn 
TJ 
10 
0. 
4J 
•P 
c 
0) m 
C r-l 
a fo 
0) ^ 
TJ Ul 
c (0 
H > 
in 
VO 
<N 
r^  1 
^ 
Tj* 
• 
o 
VO 
O 
• o 
1 
'S' 
«-t 
• o 
1 
r^  
fO 
• <N 
CO 
00 
• 
o 
CM 
«n 
0^ 
00 
o^  
00 
'Cf 
en 
C>J 
en 
o 
r-
a 
»n 
a\ 
VO 
o 
* 
VO 
O 
I 
(Q 
•P 
c c 
O 0) 
^ -rH - H 
C W O 
c cn 0) 
O 0) O 
U OJ u 
X n X in 
n 
c 
o 
• H 
VM 
U 
a 
o 
o 
e 
OJ 
Qi 
CM 
r j 
^ 
• 
o 
1 
* 
m 
CO 
t 
«H 
TJ" 
i n 
• 
o 
^ 
t H 
• 
o 
•n 
o 00 
* 
o 
VO 
• ^ 
• 
o 
t - l 
»-« 
• 
o 
1 
« 
ro 
n 
• o 
1 
o 
r-t 
• 
o 
r^  
i n 
• 
o 
0> 
o 
• 
. H 
so 
C7V 
• 
o 
Ov 
^ 
• 
o 
0^ 
Ov 
• O 
VO 
o\ 
• 
o 
CT> 
O 
• 
o 
m 
o 
• 
o 
o 
t H 
• 
o 
CO 
0) 
4J 
m 
E 
• H 
+J 
m 
05 
•H 
> 
4J 
<0 
c 
to 
o 
t-4 
>4-l 
« 
(0 
c 
m 
10 
u 
0) 
x: 
X 
(0 
an 
c 
m 
u 
u 
m 
en 
3 
CO 
4J 
to 
0) 
c 
(0 
o 
to 
3 
CO 
34 
03 
2 
4J 
c (U 
•o 
(0 
0) 
C .H 
C3 ^ 
a <o 
0) 
x> 
c 
•H 
U 
m 
H > 
00 
o 
o 
m 
CM 
in 
o 
« 
in 
o vo 
n 
c c 
o <u 
-P -H -H 
c m o 
to OT - H 
4J 03 U-l 
W kl i n 
C D1 OJ 
O 03 O 
U QJ O 
o 
c 
I 
in 
CM 
0^ in 
00 
C^J 
• 
o 1 
in 
CO 
• 
o 1 
en 
r-t 
• 
o 
•k 
* 
in 
CM 
• 
o 1 
1 
CM 
(Ti 
• 
f-l 
o 
I 
en 
CM 
CM 
ON 
CM 
in 
in 
o 
vo 
00 
o 
o 
co 
CM 
X X >r m X 
-P 
c 
0) 
•H 
O 
0) 
O 
u 
U-l 
o 
E 
ON 
O 
TH CO TH 
rH CO 0^ 
ON 
o 
(M 
ON 
« 
o 
a\ 
00 
CM <n (^  c^  o 
o 
ON 
o 
0) 
0) 
JJ 
10 
E 
•H 
4J 
(0 
Ct] 
CO 
0) 
> 
03 
in 
• P 
to 
o 
• H 
14-1 
• H 
* 
03 
> 
03 
t - i 
to 
c 
03 
U 
•H 
M-l 
•H 
& 
•H 
CO 
« 
166 
167 
mi 
(0 
0) 
0) 
H 
0} 
(0 
(0 
u 
w 
c 
o 
-H 
-p 
ro 
:3 
a 
u 
> 
• H 
4J 
TO 
C 
u 
0) 
•p 
in 
r-i 
m 
EH 
(0 
T) 
C 
(0 
m 
c 
03 
O 
U 
(0 
d 
0) 
T3 
(0 
OK 
(0 
x: 
:2 
c 
to 
u 
l-l 
(tJ 
en 
:3 
u 
ro 
ro 
ro 
x: 
CD 
Ok 
ro 
, 2 
4J 
c 
C --i 
Q) ^ 
a ro 
0) -H 
c ro 
CO 
00 
o 
in 
ro 
co 
* 
O 
ro 
in 
« yo 
CNJ 
• 
TA 
a\ 
in 
• CM 
CO 
cr> 
• 
o 
T3» 
O 
• 
o 
^ I 
r-
o 
I 
o 
* 
in 00 00 n 
« * « 
^ 00 in in 
00 •-• r- *^ 
m 
o 
CM 
a\ 
00 
o 
C l^ 
M" 
in 
• 
o 
I 
* 
00 
00 
• 
o 
T}« 
<N 
• t-4 
00 
00 
• 
o 
m 
o 
* 
o 
ro 
« 
o 
o 
I 
CO 
« 
CM 
o 
CO 
O 
I 
o 
in 
I 'H 
CD o 
o 
m 
O 
c^ 
o 
CM CD 
O 
01 
c c 
O D 
•P ^ -H 
c « u 
ro w -H 
4J 0) 4-1 
C CT (U 
O 0) O 
U Oi U 
CM n 
X >r 
n 
c 
0) 
•H 
u 
14-4 
(U 
o 
u 
xT ^ 
E 
CM 
0) 
0 
ro 
E 
• H 
4J 
w 
CO 
(U 
> 
in 
ro 
V 
c 
ro 
u 
•H 
144 
> 
4J 
ro 
-u 
c 
ro 
CJ 
• H 
«4-l 
• H 
c 
to 
158 
E 
U 
m 
to 
c 
o 
u 
H 
H 
01 
4J 
01 
(0 
u 
01 
c 
o 
• H 
4J 
03 
a 
0) 
> 
-H 
4J 
(13 
0) 
U3 
(U 
(0 
(C 
TJ 
C (0 
oq 
(U 
c 
ro 
o J^  (fl 
Di 
:3 
CO 
> 1 
T! 
'a it3 
0. 
(0 
u 
d) 
s: 
X 
OJ 
(0 
JZ 
CQ 
OJ 
3: 
(1) 
C 
(0 
o 
(0 
en 
CO 
T3 
rO 
04 
4-> 
(0 
OJ 
1 3 : 
c 
(U V) 
T3 OJ 
C . - I 
(DXJ 
C O 
OJ -rH 
T ! 1-4 
C IC 
H > 
CO 
« 
o 
in 
CD 
n 
+J 
C c 
o <u 
c m o 
c cr (U 
o 0) o 
u a u 
4t « 
O •^ 
« 
* 
n 
n 
• f - i 
« 
•k 
<M 
in 
• 
o 
ON 
o 
• 
rH 
m 00 
• 
o 
CJ 
«-t 
• 
o 
* 
00 • ' I ' 
in f* 
• • 
o o 
I 
* 
ON ON 
o 
I 
o i 
o 
^ 
o 
• T-l 
ON 
ON 
• 
o 
00 
o 
• 
o 
• • 
o o 
I 
ON 
o 
I 
in 
CO 
CM 
X X X 
in 
X 
m 
•a 
•H 
o 
• H 
U-l 
U-l 
0) 
o 
o 
o 
E 
03 
(N 
o 
« 
« 
»H 
VO 
r-
ON 
ro 
r-
i n 
o 
m 
a 
e 
-H 
0) 
M 
CO 
0) 
m 
x> 
<0 
c 
03 
U 
& 
CO 
0) 
> 
(1) 
4J 
<0 
4J 
C 
03 
U 
• H 
M-4 
• H 
& 
• H 
CO 
* 
169 
0} 
c to 
UA 
(0 
o 
u 
m 
•J 
1 
H 
0) 
•P (0 
(0 
u 
•^  (0 
c 
o 
• H 
4J 
(C 
3 
0 
u 
c 
> 
•H 
4J 
(0 
E 
0) 
4J 
«H 
< 
•• 
T-t 
a; 
r H 
ja (0 
EH 
IC 
•D 
c TO 
0) 
(D 
u 
<u 
£ 
>: 
i - i 
(0 
5 (C 
£ 
CO 
(1) 
c 
(0 
o 
u fO 
CO 
> i 
T5 
TJ 
(t) 
0^ 
4J 
(0 
0) 
x: 
2 
0) 
c (0 
o 
u CO 
IT-
3 
CO 
> 1 
"0 
TJ 
03 
04 
* J 
(0 
CJ 
x: 2 
•p 
c 
0) CO 
C r H 
c m 
M > 
r* 
\o 
• 
o 
t - l 
T- t 
• 
«-l 
»-t 
rg 
• (N 
•sj< 
i n 
• 
o 
c^  
o 
• 
o 
VO 
r-
• 
»-t 
CO 
4-) 
c c 
O (1) 
•U -H -H 
c n o (0 W -H 
•u a; u-i 
« UllW 
O 0) O U oi u 
o 
cs 
• 
o 
1 
o\ 
t~-
• 
o 
i 
VO 
VO 
• 
o 1 
r> 
m 
• 
CM 
1 
T-i 
o 
• 
r>a 
T-t 
r-
• 
»-t 
»-i 
X 
f H 
CO 
• o 
1 
* 
<N 
O 
• 
»-t 
t ^ 
cs 
• 
o 
1 
8 
• 
o 
1 
m 
n 
• 
o 
1 
O l 
X 
<T> 
VD 
• 
«-l 
i 
»H 
eg 
• 
o 
VO 
CD 
• 
T H 
. -1 
P-
• 
O 
1 
OJ 
CO 
• 
o 
1 
m 
X 
1 
00 
o 
• 
o i 
1 
1 
o 
ri 
• 
o 
1 
r-
»-t 
• 
o 
• * 
X 
* 
•^ 
ox 
• 
o 
* 
« 
m 
^ 
• 
o 
* 
00 
«-t 
• 
r-l 
CO 
^ 
• 
o 
•^ 
o 
• 
o 
1 
i n 
X 
m 
r-t 
• 
<M 
00 
i n 
• 
o 
t n 
•'J' 
• 
o 
CO 
r^  
• 
o 
tn 
<N 
• 
»-» 
CM 
r-
• 
o 
0) 
4J 
c 0) 
-H 
o 
•H 
u 
o 
u 
o 
6 
3 
CO 
VO 
o\ 
• 
o 
r» CT> 
• 
O 
00 
00 
• 
o 
en 
r-
• 
o 
o 
r--
• 
o 
o 
r-
• 
o 
CM 
Q; 
ON 
o 
• 
o 
VD 
o 
• 
o 
o 
»H 
• 
o 
VO 
r H 
• 
o 
i n 
t - t 
• 
o 
o 
r H 
• 
o 
0) 
0) 
4J 
(0 
E 
•H 
4J 
to 
• 
C«J 
• 
CO 
• 
i H 
0 
> 
0) •H 
^ 
i n 
4J 
to 
4J 
c (0 
0 
• H 
l U 
•H 
C 
tJi 
• H 
to 
« 
« 
•« 
rH 
0) 
> 
^ 
»-l 
4J 
03 
a 
c (0 
u 
•H 
M-l 
C 
cn 
•H 
CO 
4 
m 
E 
t-i 
10 
E 
:3 
•H 
TJ 
<U 
s 
0) 
u 
w 
c 
o 
•H 
& 
u 
> 
• H 
4J 
*0 
0) 
4J 
0) 
XI 
re 
EH 
w 
T) 
C 
re CO 
<u 
c 
re 0 
u 
re CP 
3 
w 
> i 
Ti 
-0 
re 
o« 
re 
u 
0) 
X 
re 
re 
x: 
CO 
re 
0) 
0) 
c 
re 
u 
re 
en 
CO 
re 
0. 
4J 
re 
2 
-P 
C 
0) n 
C rH 
a re 
c re 
H > 
GO 
CO 
o 
I 
o 
CO 
• o 
1 
CO 
IT) 
• o 
1 
ro 
0> 
4J 
c c 
o <u 
4J -H -H 
C W O 
re m ^ 
-P 0) i«-l 
o (u o 
U ai u 
ro 
« 
VO 
n 
• o 
1 
« 
CO 
VO 
• o 
1 
00 
(N 
• o 
1 
1 
« 
en 
O 
« CM 
«-< 
O 
• 
»H 
o 
CO 
CO 
« 
n 
n 
• 
o 
« 
VO 
•^ 
• 
o 
1 
\D 
O 
• 
o 
1 
in 
00 
• 
o 
« 
VO o> 
»/) in fO cj •^ a\ o 
• • • 
00 
0\ 
VO 
vO 
O 
o 
o 
o 
CO 
CO 
(0 
c 
4) 
X 
in 
o 
ro 
o 
o 
t - t 
o 
• 
o 
1 
ro 
vO 
m 
m 
• t - i 
t-H 
O 
ON 
ON 
• 
o 
00 
00 
CO 
o 
• 
o 
a\ 
o 
(S 
X 
fn 
X n* X 
in 
X 
o 
•H 
U-l 
<u 
o 
u 
o 
E 
(0 
fM 
Oi 
(0 
0) 
4J 
re 
E 
•H 
4J 
m 
• 
• 
170 
0) 
> 
re 
c 
re 
o 
•H 
•H 
& 
•iH 
CO 
* 
m 
10 
E 
to 
H 
(0 
(0 
U 
tn 
c 
o 
•H 
•p 
o 
& 
u 
> 
•H 
fC 
c 
u 
(0 
(0 
-o 
c 
m 
m 
w 
c 
m 
u 
u 
m CJi 
3 
U) 
> i 
Tl 
•0 (0 
0. 
(0 
u 
X 
CQ 
•P 
5 
c 
u 
(0 
3 
T3 
a. 
-p 
0) 
2 
•P 
C 
0) u) 
n V 
0) ^ 
T3 U 
C ro 
H > 
M-
CM 
• O 
t H 
o 
• o 
1 
n 
CNJ 
• 
»-i 
oo 
•^ J-
• (N 
o 
o 
• r* 1 
o 
r-
• T»« 
r« 
ON 
• 
o 
00 
o 
• 
o 
i n Oi 
n 
• 
tM 
1 
CM 
a\ 
• 
ro 
m 
i n 
en 
CM 
o 
o 
00 
o 
I 
in 
4J 
c (0 
JJ 
w 
c 
o 
0) 
• p 
c c C 0) 
-H -H 
n cj 
05 -H 
O >i^ 
l-i <*^  
C 0) 
0) o 
o 
CM 
• 
o 
^ 
r-
• o 
1 
c^  
a> 
• 
o 
ro 
(T> 
• O 
in 
o 
• 
o 
GO 
• 
O 
I 
o 
* 
o r» 
o <J\ 8 
r-t CM . H 
I I 
vO 
• 
O 
I 
CTv 
CM >r in X 
i n 
CM 
00 
i n 
ON 
O a i u 
Cf) 
•p 
c 
•H 
o 
IP 
o 
E 
to 
(M 
VO 
o 
o 
•* 
00 
• 
o 
i n 
ON 
• 
o 
i n 
»H 
• 
o 
VO 
0) 
0) 
(B 
E 
-H 
•P 
m 
CO 
171 
0) 
> 
0) 
in 
(0 
V 
c 
(0 
u 
CO 
« 
> 
<D 
4J 
(C 
4J 
C 
(0 
o 
<4-l 
• H 
& 
•H 
CO 
172 
0) 
o 
u 
ID 
•u 
ft 
u 
to 
c 
o 
• H 
•p 
(0 
a 
u 
Oil 
(V 
> 
•H 
-p 
m 
c 
v 
• p 
0) 
ID 
EH 
(0 
-o 
c (0 
n 
0) 
c 03 
O 
U 
(0 
D> 
3 
CO 
>. 
T) 
TJ 
(D 
CU 
(D 
U 
X 
(0 
OQ 
•P 
(0 
0) 
5 
0) 
c 
m 
o 
to 
to 
> 1 
<T3 
Ok 
4J 
c 
C M 
<U -H 
c m 
H > 
fO 
00 
i n in 
«5 
o 
I 
CT> 
* 
O 
in 
VD 
00 
o 
in 
(0 
4J 
c c 
o <u 
-P ^ -H 
C m O 
(0 (0 -H 
4J (U 4-1 
W U in 
0 01(1; 
O 0) O 
u a; u 
in 
00 
• 
o 1 
ro 
in 
• 
o 1 
« 
« 
in 
00 
• 
iH 
« 
ON 
ro 
• 
O 
« 
r-in 
»-t 
CM 
« 
M 
CS 
in 
ON 
o 
a > ON 
^ o 
00 
ON 
o ON 
oo 
CO 
I rH .H 
o 
VD 
vO 
ON 
CO 
CM 
o 
o 
in 
o 
vo 
o 
(N 
VO 
VO 
ON 
VO 
O 
o 
ro 
X 
Tf 
X 
in 
X 
CO 
c 
(1) 
o 
•H 
vp 
>P 
(U 
o 
u 
o 
e 
en 
CM 
OS 
0] 
0) 
4J 
0) 
e 
•H 
4J CO 
• 
• 
CO 
0) 
> 
•p 
(0 
• p 
c 
0 
o 
• H 
>p 
•H 
& 
•H 
« 
173 
n E 
M (D (n 
E 
-H 
•o 
0) 
H 
0) 
n 
(0 
U 
« 
c 
o 
•H 
4-> 
(0 
P 
c 
u 
0) 
> 
JJ 
CO 
c 
u 
(U 
4J 
IT) 
XI (0 
H 
(0 
C (0 
m 
(-1 
X 
(0 
3 
x: 
0) 
c 
(0 
o 
u 
ro 
en 
CO 
(0 
04 
4J 
m 
0) 
x: 
3: 
0) 
c 
u 
(0 
CO 
04 
4-> 
x: 
-p 
c 
0) n 
T3 0) 
C«H 
Q) XI 
<V -H 
C (0 
M > 
00 
CO 
o 
in 
vD 
CO 
4J 
c ID 
V 
in 
c 
o 
to 
*j 
c c O 0) 
•H ""-I 
CO 0 
cn -H 
0) i ^ 
tl 4-1 
cp a) 
0) 0 
in 
in 
• 
o 1 
in 
o 
• 
o 
•^ 
in 
• 
o 
r> 
00 
• 
«H 
0^ 
a^ 
» 
o 
m 
o 
• 
o 
o 
I 
* 
CO 
in 
O 
O 
I 
00 
o 
00 
crv 
n 
in 
CvJ 
o 
I 
in 
CO 
in 
o 
in 
VO 
CO in 
X 
U 05 U 
n 
-u 
c 
-H 
o 
U-l 
(1) 
o 
u 
o 
E 
CO 
O 
CO 
00 
a\ 
VO 
CO 
CM 
in 
o 
in 
o 
o 
« CM 
VO 
• 
o 
« CN 
CN 
• o 
1 
VO 
t^ 
• 
«-t 
ON 
a> 
• 
o 
• * 
o 
• 
o 
CO 
4J 
(C 
E 
• H 
4J 
0) 
U 
U 
CO 
(V 
> 
0) 
in 
• p 
c 
to 
o 
-w 
CO 
* 
« 
a; 
4J 
03 
c 
o 
& 
•H 
CO 
* 
174 
(Q 
(0 
E 
W 
0) 
•p 
en 
(0 
u 
w 
c 
o 
cr 
u 
0) 
> 
•H 
c 
Wi 
0) 
4J 
0) 
(0 
C 
0) 
x: 
X 
s: 
03 
0) 
C 
o 
m 
to 
TS 
to 
04 
<0 
0) 
x: 
0) 
c 
no 
o 
(0 
CI 
d 
> 1 
n 
03 
4J 
03 
QJ 
x: 
• p 
c 
m (0 
n 0) 
C rH 
(UX3 
D, 03 
03 -H 
C 03 
H > 
CM 
i n 
GO 
o 
ON 
o 
o 
* 
a\ \D 
• 
o 
« 
•>* 
o\ 
* 
•* 
TH 
• 
o 
r-
o 
• o 
1 
* 
CO 
VO 
U) 
c c 
O ID 
-P -H -H 
c cn u 
<0 V) -H 
-P Q) IW 
c Di a; 
O 0) O 
u a: u 
I 
CM 
O 
o 
I 
8 
o 
I 
o 
03 
•k 
ro 
CO 
CM 
ON 
ON 
CM 
o 
CO 
vo 
1H 
• 
o 1 
o 
r-
• 
o 
ON 
ON 
• 
o 
C>J 
o 
• 
o 
r* 
n 
00 
p» 
fO 
o 
00 
Il« 
r-
a\ 
o\ 
o 
i n 
CO 
o NO ••t 
00 
ON 
o 
CM 
X X >r in X 
0) 
-P 
C 
(U 
•H 
O 
•H 
M-» 
M-l 
0) 
O 
u 
o 
CSJ 
00 
o 
ro 
't 
• 
O 
« 
fO 
'l-
• 
o 
o 
CM 
« 
VO 
^ 
• 
o 
1 
CM 
in 
CO 
• * 
• 
r-t' 
in 
CM 
^ 
ON 
• 
o 
CO 
TJ" 
't 
o 
• 
o 
r-t 
o 
0} 
0) 
-p 
(0 
E 
•H 
•P 
m 
CO 
0) 
> 
03 
- P 
03 
c 
OJ 
o 
& 
1-1 
CO 
* 
175 
X 
•H 
n 
c 
Q) 
0. 
a 
(0 
< 
Q 
U 
W 
(0 
0) 
< 
Qi 
W 
o: iii 
J 
< 
IB 
U 
<U 
x: X 
.-H 
(0 
m 
m 
0) 
r-l 
ITJ 
EH 
iQ 
n 
05 
0) 
n 
4J 
(U 
o 
<!2 
(U 
E 
O 
u 
c 
M i 
o 
o \o 
o in 
r-
o 
o GO 
O 
O 
\D 
O 
O 
TH 
CM 
o 
in 
o 
o 
o 
o 
<M 
o 
o 
o 
o ON 
o 
o 
o CN 
o 
o 
'* 
rg 
o 
o 
o rH 
o 
o VD 
rH 
O o 
o in 
o 
o 
r~ T-i 
ON in '^ 
ro 
in 
i-i 
r-< 
in 
o 
n 
ON «H 
in 
in 
.H (N 
o 
o in 
r» 
o 
in 
CN) 
«-t 
r-i 
o 
o 
o 
r-Cvj 
c 
o 
o CM 
r^ 
o in 
CM 
03 
ro 
O 
in 
r» 
o 
o in 
r-
o 
o rH 
C9 
ro 
O 
O 
o 
Ot 
O 
in 
r-
VD 
C 
n 
(U 
E 
O 
Ui 
>+-l 
0) 
4-1 
u 
0) 
ID 
U 
m 
Q 
0) 
U 
u 
d 
o 
176 
10 
E-1 
,S 
n 
0) 
t/3 
N 
0) 
CM 
01 
OJ 
U 
< 
(0 
u 
<S3 
E 
O 
o 
c 
o 
in 
f - t 
in 
CM 
(>3 
o 
in 
r» CM 
o 
o 
r> 
o 
a\ 
• ^ 
o 
VO 
o 
o 
VD 
00 
•* 
O 
in •X3 
C 
o 
u 
o 
o 
o 
o 
o 
in 
«-t 
o 
o 
o 
<>> 
o 
o 
r-
o 
o 
GO 
O O 
O 
VO 
o 
o 
00 
CM 
vO vO VD 
O 
a 
o 
0) 
0 
d 
o 
CO 
o 
o 
^ 
in 
o 
o 
o 
VO 
o 
o 
•<j" 
^ 
o 
o CM 
r-
o 
o CM 
a\ 
o 
o CM 
vD 
O 
CM 
n 
• ^ 
o 
o 
o 
CO 
o 
o 
o 
CT\ 
o 
o 
o 
O i 
177 
^ 
0) 
CO 
o 
VO 
t -
»-t 
o 
VO 
r-
t-4 
o 
o VO 
T ^ 
O 
O 
o 
eg 
O 
O 
o Tl> 
o 
i n 
o 
«o 
r-
T H 
o 
i n 
i n 
CM 
o 
o i n 
Tj> 
c 
o 
u 
^ 
4) 
c 
(0 
u 
u 
«3 
D 
0) 
• P 
LI 
o 
o 
CJ 
«-l 
o 
o 
<N 
T-t 
o 
o \o 
. - 1 
o 
o 
r* t H 
o 
o 
o CN 
o o 
o Tf 
o 
in CM 
CM 
n 
(0 
u 
s: 
X 
0 
s 
(0 
J C 
m 
0) 
iH 
XI 
(0 
U 
u 
m 
(U 
CO VO 00 CO 
•H 
u 
t 
Q 
o 
u 
o 
CO 
<s 
0) 
e 
o 
u 
c 
H 
o 
o 
o 
VO 
. -1 
o 
o 
o 
VO 
.-< 
o 
o 
o 
o 
•"S-
o 
o i n 
r f 
CM 
o 
O 
O 
o 
n 
^ 
vO 
00 
o 
o 
a\ CM 
«-t 
o 
i n 
r-
o 
r-i 
o 
00 
«H 
rH 
^ 
w 
0) 
0) 
V) 
178 
o 
o 
IT) 
eg 
o 
o 
in 
CN 
o 
o 
ro 
TH 
o 
in 
CN 
O 
in 
CO 
OJ 
o o 
in 
o 
in 
o 
in 
CM 
o 
o 
in 
o 
in 
CM 
c 
o 
u 
^ 
u 
4) 
n 
U 
0) 
&4 
o 
o 
o 
^ 
o 
o 
o 
r^  
o 
o 
o 
o 
o tn 
^ 
o 
o in 
^ 
o 
o 
vo 
en 
o 
o 
so 
«-• 
o 
o 
vo 
«H 
o 
o 
vo 1-1 
o 
o \o r^ 
w 
u 
V 
< 
(0 
u 
< 
o 
<o 
o 
o^ 
Oi 
m 
in 
Tf 
in 
^ 
vo 
n 
TT 
CM 
« 
CM 
TJ> 
CM 
TT 
CM 
4J 
•H 
u 
Q 
O 
S 
0) 
u 
u 
3 
o 
0) 
E 
o 
o 
c 
o 
o in 
r-
m 
O 
o O 
in 
^ 
o in 
CM 
ON 
«-t 
o 
o 
o Tf 
CM 
o 
o 
o 
•«>• 
CM 
o 
o 
o 
o 
n 
o in 
r-CO 
ft 
o 
o 
c 00 
»-< 
o 
o 
o CO 
.-( 
o 
o 
o 
o I-H 
179 
(0 
8 
g 
ro 
col 
in 
(U 
r-l 
X! (0 
<S 
CO 
.S 
0) 
n 
4J 
U 
m 
LI 
u 
< 
0) 
E 
O 
u 
c 
o 
o 
r~ 
o 
o 
r>) 
O 
o in 
in 
CM 
LD 
in 
CI 
in 
in 
r>j 
in 
o 
'd* 
(N 
o 
«* (M 
o 
C«J 
r-l 
o 
o i-H -a •*-> 
B 
O 
•u 
o 
o 
o VO 
o 
o 
o VD 
O 
O 
O^ 
n 
o 
o in 
M* 
o 
o in 
• ^ 
o 
o 
o CM 
o 
o 
o CM 
o 
o 
o CM 
o 
o VO 
t-t 
o 
o 
o t-l 
c 
^ 
c 
•V 
VD 
<N o m 
o 
n 
o (M 
VO 
t-H <o VO O »-< CM 
• H 
U 
• 
a 
o 
0) 
u 
LI 
O 
CO 
o 
o 
o M-
CM 
O 
O 
C 
o 
m 
O 
VD 
in 
T-l 
o 
o 
o CO 
rH 
o 
o 
o CX) 
r-t 
o 
o 
•^  
•<* 
t-H 
•o 
o CM 
ro 
rH 
O 
o 
o CM 
r-t 
O 
o 
o CM 
«-l 
O 
o 
•<3" 
CM 
JQ 
It 
S 
180 
SI 
0) 
o 
o 
o 
en 
o 
o (3 
O 
o 
o 
o 
o 
IT 
in 
vO 
m 
m 
M 
vD 
• * 
OJ 
VD 
• ^ 
c 
o 
u 
c 
o 
(0 
a 
3 
1^  
4J 
o 
o 
in 
o 
o 
o 
^ 
o 
o VO 
CO 
o o o o o 
o o o o o 
^ CO tN OJ VO 
CM . - I . H T H 
u 
(0 
CQ 
tn 
(U 
u 
(0 
0) 
l-l 
< 
o O 
CM 
03 vO CN; CD (N CM 
Q 
O 
0) 
o 
u 
3 
o 
CO 
0) 
E 
o 
u 
c 
H 
o 
o 
o 
o 
Tf 
o o 
o 
o 
o OJ 
o 
o 
o CO 
t-H 
o 
o 
o 
-a-OJ 
o 
o 
c in 
r-t 
o 
o 
o CO 
o 
o 
o OJ 
.-H 
o 
OJ 
'J' 
»-l 
ISL 
a 
181 
& 
V) 
0) 
OJ 
o 
o in 
r-( 
o 
o 
o rH 
in 
(V) 
I—1 
r-< 
o in 
CM 
in 
o 
o in 
t-i 
o 
o 
>X) 
o 
o 
>JD 
o in 
r; 
«— 
o 
•<* 
rg 
o 
VO 
ro 
c 
o 
o 
0) 
a 
u 
0) 
(0 
4J 
a; 
o 
o 
o (N 
O 
o CJ 
f-t 
o 
o in 
^ 
o 
o 
o (M 
o 
o Tf 
CM 
o 
o VD 
r-t 
o 
o 
rl" 
<-t 
o 
o in 
•-I 
o 
o 
o CM 
> 
•H 
Itl 
XI 
EH 
o 
< 
to 
U 
< 
o 
ro 
•d" 
<N 
O 
n 
o 
ro 
VO 
m 
Ti< 
CM 
CM O <N CD 
n t H T-t 
4J 
• H 
U 
• 
Q. 
O 
u 
3 
o 
en 
e 
o 
u 
c 
H 
o 
o 
o tH 
O 
o 
^ 
•«i' 
o 
o in 
<yi 
o 
o in 
eg 
o 
o in 
en 
o 
o 
o CM 
o 
o in 
o 
o 
o 
o 
•r-> 
o 
o 
o 
a> 
o 
o 
^ 
in 
CM . - I CM CM 
182 
"a 
m 
0) 
a 
> 
(0 
-H 
4J 
IB 
CD 
d; 
iH 
X) 
ITJ 
£ 
01 
^ 
(0 
m 
•p 
< 
(0 
0) 
Ul 
< 
<s 
o 
E 
0 
o 
c 
o 
o VO 
o 
^ 
(N 
O 
o in 
o 
o ID 
o 
o fO 
o 
vO 
r-i 
O 
\o 
«H 
o 
o in 
o 
o in 
CN 
o 
o VO 
TH 
o 
o 
o 
cs 
o 
o 
o 
m 
o 
o Tt 
CM 
O 
o VO 
«-» 
o 
o 
'* 
«H 
o 
o in 
.-• 
o 
o 
<N 
«H 
c 
8 
o vD O CN O CM \o CO o 00 CM 
o 
o 
• * 
• * 
o 
o VO 
en 
o 
o 
o CM 
o 
o Tf 
• ^ 
o 
o CO 
'O 
o 
o 
•<* 
CO 
o 
o 
<N 
r~ 
o 
o 
• ^ 
• < * 
o 
o CM 
r-
o 
CM 
r-
•p 
CJ 
• 
Q 
O 
(1) 
o 
1-1 
o 
CO 
183 
& 
0) 
0) 
05 
& 
U 
fa 
u 
10 
U 
< 
^ 
o o 
o S 
o 
o 
o 
o 
o CN-
O O 
vD 
O 
o CM 
o o 
o o 
in r>i 
o 
o 
o 
o 
o 
IT) 
o 
in 
o CO O CM 
CO VO CM 
•P 
•H 
u 
a o 
3) 
u 
0) 
e 
o 
o 
c 
H 
o 
o 
o i n 
T f 
o 
o 
o (Nl 
r-{ 
o o 
o 
o 
o 
• ^ 
o 
o 
o 
o o 
o o 
CM Tj< 
184 
§ 
a: 
< (^  
Q 
u 
w 
H 
2 
« 
u Q 
s 
1 
tl 
^ 
:o 
w 
1 
^ 
u 
o J 
DQ 
< 
X 
Ci3 
X 
^ J 
< 2 
< 
X 
CQ 
4J 
(0 
f 
1 
0) 
Cr 
(T3 
r-l 
>-t 
- H 
> 
fO 
U 
d 
i : 
Ai 
f H 
TJ 
5 03 
x: CQ 
•« 
X! (0 
S 
m 
Si 
u 
0) 
0) 
•P 
u 
J-i 
CJ 
< 
03 
:S 
0) 
e 
o 
o 
c 
o 
o i n 
o 
n 
n 
o 
U") 
r-
o 
i n 
•<i' 
o 
o 
rH 
o 
in 
tN 
o 
<N 
»-t 
o 
o 
^ 
o 
o 
•'J' •P 
C 
C 
u 
o 
o 
o 
o 
o in 
o in 
^ 
o 
o eg 
o 
o tn 
o 
o 
•<i' 
o 
o VO 
o 
o \D 
in 
r-
in 
^ 
in 
r-
in 
^ 
o (N o en 
O 
ro 
O 
VX3 
O 
>o 
i n 
•H 
U 
a. 
o 
o 
o 
CO 
o 
o i n 
o 
o 
o CO 
t-t 
o 
o 
o 
CTi 
o 
o i n 
^ 
o 
o 
o CM 
o 
o 
>* CN 
o 
i n 
C>J 
<N 
o 
o 
o 
VD 
o 
o i n 
r-
o 
i n 
CM 
CM 
s 
185 
(0 
ID 
o 
m 
03 
u 
>; 
(0 
(0 
CQ 
CM 
0) 
rO 
ft 
Oi 
U3 
£ 
V4 
n 
•H 
& 4 
(0 
u 
< 
^ 
0) 
E 
C 
u 
c 
H I 
o o 
o 
m 
O 
in 
»H 
o fV] 
TH 
<n 
m iH 
o 
in 
ro 4-> 
c 
o 
u 
o 
o 
in 
o 
o CO 
o in 
•>* 
o 
o 
o 
o fo 
o 
o fO 
o 
o VO o in 
in O O 
o 
in 
r-
o 
o 
O 
in 
o 
in 
in 
r-
in 
r-
o 
in 
u 
-H 
u 
• 
a 
o 
V 
u 
3 
o 
U5 
o 
o 
o VO 
o o 
n< CO 
m 
o 
o 
o 
m 
o 
o CN 
t~ 
O 
O 
rr 
OJ 
O 
o 
o iH 
o 
o 
o 
n 
o 
o VO 
n 
o 
o CO 
1-1 
Si 
186 
CO 
0) 
o 
o 
CO O 
O 
00 
o 
o o 
o 
o 
o 
•P 
c 
o 
o 
Si 
u 
0) 
CO o o 
o 
o 
00 
o 
o 
o 
o 
n 
o 
o 
-p 
u 
0) 
u 
o 
< 
03 
< 
o O O CM O O n o VO 
4J 
• H 
o 
Q O 
0) 
u 
3 
o 
U5 
S 
a; 
E 
o 
V 
c 
H 
o o o 
O ITl o 
o ^ o 
to VO ^ f 
o 
o 
o 
n 
o 
LD 
CM 
CN 
o o 
o 
o 
m 
o 
o 
"tr 
t H 
& 
187 
W5 
o 
in 
"«j< 
o 
in 
rj< 
o 
in 
r-
o 
in 
rg 
o 
VD 
ro 
in 
rJ 
in 
tn 
CM 
VJD f>0 
o 
in 
ro 
in 
(N 
ro 
c 
£ 
4J 
10 
4J 
(1) 
o 
o 
r>4 
•H 
o 
t-) 
rH 
o 
o Tl« 
CN 
o 
o 
rg 
«-4 
o 
o 
r«j 
r-l 
o 
o 
r* 
o 
o 
o 
rH 
o 
o (N 
»H 
t 
m 
c 
(0 
CQ 
.—I 
(0 
E-f 
u 
u 
< 
fT3 
0) 
LI 
< 
o 
v£) 
O 
VO 
O 
00 
in 
r-
o 
o> 
in 
r-
in 
r-
o 
<y> 
o 
ro 
in 
• < * • 
-p 
•H 
o 
• 
a 
o 
u 
3 
^ 
0) 
E 
O 
o S I 
o 
o in 
t^ 
o 
o in 
r~ 
o 
o 
o tH 
o 
in 
(N 
in 
o 
o 
o 
a\ 
o 
o 
r-in 
o 
in 
r-VO 
o 
in 
CM 
in 
o 
in 
CM 
CM 
O 
o in 
^ CM 
& 
188 
TS 
0) 
CO 
in 
n 
r - l 
o 
{ N 
»-l 
o 
o 
in 
o 
in 
rg 
in 
fvj 
CNJ 
o 
CM 
o 
in 
1-4 
o 
in f t 
c 
o 
u 
^ 
(0 4J U 
o 
o 
in 
o 
o 
CO 
o 
o 
Tj" 
C-J 
o 
o 
r^ i 
f - 1 
o 
o 
CN 
T-i 
o 
o {N 
o 
o 
fO 
T - l 
o 
o 
cs 
r-( 
0) 
> 
IT3 
E-t 
in 
o 
t-l 
o1 
LD 
r-
in 
r-
o 
o 
n 
in o in 
»-t 
in 
CN 
in 
1-1 
O 
in 
o 
in 
o 
in 
c 
in 
S 
E 
O 
u 
c 
o 
CO 
X) 
CM 
o 
T}< 
•^ 
t - l 
o 
o 
CO 
r^ 
o 
Tl< 
•^ 
r- ( 
o 
o 
o 
VO 
o 
CO 
• > * 
o 
o 
cc 
^ 
o 
o 
CO 
'3' 
o 
o 
rv 
T-l 
o 
^ 
00 
s 
189 
0) 
o 
o 
o 
o 
in 
"sT 
m 
o 
o CN 
O 
»* 00 
o 
vO 
{N 
o 
m VO 
o 
c 
O 
O 
0) 
c 
(0 
u 
u 
fO 
:3 
CO 
0) 
a 
£ 
•P 
l-i 
(1) 
o 
o 
VO 
o 
o 
o 
o CM 
O 
o VO 
o 
o 
rr 
o 
o 
vD 
O 
O 
CN 
•H 
O 
C 
rv 
031 
VD 
0) 
rH 
XI 
(0 
(1) 
U 
< 
ro 
< 
o 
CTi 
o 
CTv 
O 
cy. 
o 
CD 
o 
vD 
o o n 
a 
0) 
u 
LI 
O 
o 
& 
E 
O 
u 
c 
M 
o 
o 
o 
VO 
o I D 
r~ 
en 
o 
O 
<N 
T t 
O 
o 
o CO 
o 
o 
m 
^ 
o 
o 
o 
o 
o 
o 
•>tr 
t-H 
o 
o TT 
.-1 
o 
o 
VO 
ro 
s 
190 
CO 
V 
'X' 
CO 
o in 
cs: 
o 
o 
oo 
o 
VO 
CM 
o 
o 
•rf 
o 
a\ 
ro 
o 
ID 
(NJ 
o 00 
r-* 
o (V 
T-l 
o CD 
fv: 
o OJ 
T-l 
c 
o 
o 
a 
0) •p u 
0) 
o 
o Tt 
o 
o CO 
o 
o 
• * 
o 
o m 
o 
o (^  
o 
o 
o 
o 
o OJ 
o 
o fO 
o 
o 
r-
o 
o IT) 
a 
fO 
4J 
•ft 
u 
• 
n 
o 
> 
• H 
(tJ 
r-t 
6^ 
o 
(V 
u 
< 
o 
VO 
O 
v£) 
O 
O' 
O 
0^  
O 
0^  
in 
V 
in 
Tf 
in 
o 
o 
n 
O 
O 
CO 
<^  
E 
O 
u 
c 
o 
in 
CV} 
c\; 
o 
o in 
• * 
o 
o 
en 
c\ 
o 
m 
r~ 03 
o 
o 
c^  in 
c 
o 
c \C 
o 
o 
CD 
»-« 
o 
o in 
•"S" 
o 
o in 
r~ 
O 
o 
O 
ro 
s 
191 
0) 
o 
in 
o 
CN 
o 
r-l 
o 
VO 
in 
n 
o 
n 
in 
en 
O 
t~-
VO 
CNJ 
4-1 
c 
o 
u 
(0 
04 
0) 
0 
> 
-H 
4J 
(0 
J ^ 
00 
<u 
r-H 
(0 
EH 
^ 
(U 
(^4 
w 
o 
< 
» (0 
<u 
< 
o 
o CM 
o 
o 
•<i' 
O 
O 
•* 
o 
in 
in 
o 
o CM 
o 
o 00 
o 
o CM 
o 
o 
ro 
o 
o 
r-
o 
o 
•>* 
-p 
•H 
O 
a 
o 
0) 
u 
u 
o 
CO 
in 
CM 
o 
o 
o 
o 
o in o in in CM 
i n in o in 
CM 
o 
in 
^ 
0) 
E 
O 
O 
c 
o 
CM 
a\ 
>-• 
o 
o 
o VO 
o 
o 00 
o 
T-t 
o 
o 
o CO 
o 
VO 
t^  
in 
o 
•* 
CM 
VO 
o 
• « * 
• * 
tH 
o 
o 00 
^ 
o 
o 
o CM 
o 
o 
o 
VO 
en 
192 
0) 
c 
D 
0 
D 
fO 
rH 
rH 
•H 
> 
(0 
•H 
4J 
fO 
S4 
iH 
ro 
a 
to 
d) 
0) 
en 
U 
•P 
01 
U 
ro 
^ 
a; 
e 
o 
c 
H I 
o 
r-
VD 
ro 
O O 
\o 
O 
VO 
O 
o 
in 
o in (NJ o o 
fO 
o 
o 
CN 
o 
o 
»H 
o 
o VO 
o o 
o in 
o 
o ON 
o 
o in 
o 
o 
lO 
o 
o 
•P 
• H 
CJ 
0) 
U 
o 
o 
ro 
O o in o in 
o 
ON o n O ON o 
o 
VO 
(N 
t-4 
o 
<7\ 
Oi 
t-l 
O O 
O 
m 
•<t 
o 
a\ (N 
tH 
o 
o 
n 
•»*• 
o o 
o in 
TH 
o 
o 
•* 
CO 
o in 
t-t 
OJ 
s 
193 
to 
0) 
o 
in 
<N 
o 
in {NI 
o 
in 
r-
o 
lO 
n 
O 
o 
o 
o 
o 
IT) 
o 
in 
r-
o 
in 
CO 
o 
o 
•^  
•a 
c 
8 
s 
u 
(0 
w 
•H 
•H 
0) 
P4 
o 
o 
CNJ 
o 
o (N 
o 
o in 
o 
in 
TH 
o 
o 
o 
o 
o in 
o 
o 
• < * 
o 
o in 
o 
o in 
a 
•H 
O 
• 
Q 
O 
u 
o 
0) 
< 
\o VO o 
• * 
TT 
CM 8 o «* Tf . lO o • « * o «* lO in 
U 
U 
8 
0) 
E 
O 
O 
c 
o 
o 
rH 
OJ 
o 
in 
CM 
CM 
o 
o 
o 10 
o 
o 
CD 
n 
o 
o 
o 
cs 
o 
o 
o 
VO 
o 
o 
o 
CM 
o 
o 
o 
lO 
o 
o 
o \o 
o 
o 
^ 
194 
(0 
o o IT) o 
^ 
IT) 
CM 
CM 
O 
O 
m 
o 
00 
o 
o ri 
O 
O 
o> c 
<?2 
0 . 
0) 
cr 
(0 
.H 
rH 
•H 
> 
(tJ 
t l 
0) 
x: 
x: 
03 
eg 
(U 
r-t 
fd 
(U 
to 
• H 
rH 
-p 
(U 
w 
0) 
M 
O 
(0 
0) 
u 
< 
o 
o (NJ 
o 
o 
n 
o 
o in 
o 
o CM 
o 
o 
o 
o 
o in 
o 
o 
^ 
o 
o 
en 
o 
o 
n 
Q 
o 
Q) 
U 
U 
O 
CO 
v£» VO O 
CN O 00 o VO o o 
KO 
<53 
a; 
e 
o 
o 
c 
o 
• < * 
^ 
r-i 
O 
o (N 
.H 
O 
O 
vO 
n 
O 
VO 
T-l 
<NJ 
O 
O 
CN 
r* 
o 
o 
vO 
n 
o 
o CO 
t-> 
o 
o 
o CO 
o 
o VO 
CO 
o 
O 
in 
n 
195 
^ 
T} 
(U 
(U 
CO 
O 
o 
CO 
o 
o o o 
o 
o 
o 
o 
o 
o CO 
o IT) 
CN» 
o 
o 
n 
o CM 
Ti< 
c 
o 
u 
c 
o 
u 
0 
0) 
(til 
•H 
> 
m 
M 
0) 
>; 
(0 
x: 
DQ 
n 
0) 
r-l 
0) 
w 
•H 
f - l 
•H 
0) 
o 
(0 
O 
O 
n 
o 
o o o in 
o 
o in 
o 
o 
^ 
o 
o CO 
o 
o 
m 
00 00 o o VO (N fM 
•P 
• H 
U 
• 
O 
o 
c5J 
•2 
B 
O 
U 
c 
o 
o 
o 
CM 
o 
o 
o CM 
o o 
o 
o in 
o 
o 
o in 
o 
o 
o in 
o 
in 
CM 
CM 
o 
o 
o tn 
o 
o 
• < # 
"^  
196 
4J 
(0 
• H 
e 
(0 
CQ 
<U 
XI 
EH 
.52 
0) 
a 
u 
(U 
to 
• p 
W 
(U 
M 
(0 
u 
< 
E 
o 
o 
G 
H 
ID 
r~ 
n 
o 
in 
OJ 
O 
in 
CM 
o 
VO 
•* 
o 
VD 
rH 
o 
O 
rsj 
o 
CM 
ro 
O 
\D 
n 
O 
cs 
ro 
in 
r-
ro 
c 
8 
o 
o 
n 
O 
o CM 
o 
in 
r-i 
O 
O 
Tj-
o 
o 
«H 
o 
o 
«H 
o 
in 
(M 
O 
O 
m 
o 
o 
rj-
O 
O 
• ^ 
o 
O 
t8 
VO VD CM vD vD CM 
ro CM 
CM 
ro 
CM 
ro 
o 
in 
r-
ro 
o 
o 
o 
ro 
O 
O 
O 
ro 
O 
O 
VO 
VO 
o 
in 
CM 
CM 
o 
o CO 
TH 
o 
o 
o 
ro 
fi 
r-
ro 
O 
O 
in 
• * 
O 
o in 
•«t 
^ 
197 
w 
0) 
r/5 
o 
o 
rH 
o 
o 
. -1 
in 
r~ 
CM 
p» 
o 
rl" 
o 
I f ) 
o 
o 
«H 
( N 
r-
o 
o 
m 
o 
CD 
•P 
C 
O 
U 
a; 
w 
•H 
• H 
- P 
QJ 
o 
o 
ro 
O 
O 
C»J 
O 
m 
»-t 
o 
o 
ro 
O 
in t H 
in 
r-
o 
o ( N 
O 
r^  
r>J 
o 
o 
fn 
o 
o f O 
• H 
a 
o 
w 
0) 
V 
ro 
LI 
VO VD •^ l' 
OJ 
\o 
«H 
VD 
t H 
r j 
m 
•<3< 
CM 
( N 
n 
•^ 
CM 
0) 
o 
u 
c8 
.S 
0) 
E 
O 
o 
I c 
I H I 
o 
00 
CO 
CN 
o 
CM 
0^ 
o 
o 
00 
. -1 
? 
"^ T H 
o 
• < * 
r H 
O 
"* 
r-i 
C 
o 
•«t 
CM 
o 
o 
•'i' 
CM 
O 
o o 
m 
o 
cr> 
r^ 
198 
s. 
Q; 
u 
n 
•H 
r-i 
•H 
u 
u 
u 
(0 
u 
< 
Si 
E 
O 
U 
C 
H 
o 
o 00 
T-i 
<M 
o o 
o f - t 
o 
o CM 
VD 
CVJ 
TH 
• T) 
4-! 
c 
O 
U 
o 
o 
ro 
O 
O 
o 
o 
o 
o 
00 00 
-p 
•H 
o 
• 
a 
o 
0) 
o 
5 
o 
o 
in 
in 
ro 
o 
o in 
o 
o 
o 
o 
o 
o 
199 
4J 
(0 
(0 
• H 
> 
(0 
•H 
(0 
Xi 
rtJ 
^ 
to 
CO 
•la 
w 
•H 
-H 
fa 
Q) 
O 
(0 
<^  
0) 
E 
O 
u 
c 
o 
in 
CD 
o 
T-t 
o 
in 
o 
vo 
o 
in 
• < * in 
vo 
O 
in 
o 
t^ 
o 
vo 
o 
o t-t 
o 
o r=) 
O 
O 
n 
o 
o 
rH 
O 
O 
lO 
O 
o 
r~ 
o 
o <N 
o 
o 
"«t 
o 
o fO 
o 
o 
ro 
CO •«*-
CM 
CO ^ 
r^  
CO 00 
«* 
00 (N 
n 
00 00 
o 
o 
'*' 
fN 
o 
in 
rsj 
CN 
in 
r-
vo 
o 
o in 
rH 
o 
in 
Cvj 
CM 
o 
o in 
r« 
o 
in 
n 
»-i 
O 
o 
o 
vo 
o 
o 
r-CM 
o 
o t~ 
CN 
• 
-p 
c 
o 
o 
4J 
-H O 
• 
Q 
O 
(U 
o 
c8 
&. 
200 
a 
w 
0) 
CO 
o 
n 
o 
vo r j * 
r<j in m 
IT) 
00 o •^ 
o in 
ro T3 
C 
O 
U 
u 
(U 
en 
•H 
M 
O 
in 
CM 
O 
Q 
o 
in 
^ 
o 
o 
«-4 
o 
>£) 
CO 
O 
O 
• > * 
o 
o o 
o 
O 
O 
(0 
0) 
U 
(0 
VO o 
T»< 
rg 
CO 
CM 
00 00 
•^ 
o OJ 
n 
CO 00 
•p 
o 
o 
0) 
o 
E 
O 
U 
C 
o 
0 0 
0 0 
CN 
o 
o 
o 
ro 
O 
O 
00 
-«*• 
o 
r j * 
•<* 
«-l 
o 
o CM 
^ 
o 
o CM 
TJ< 
o o 
o 
o 
VD 
O 
o 
00 
r-t 
O 
^ 
o 
201 
0) 
c 
o 
u 
m 
CO 
0) 
(0 
tH 
r^ 
•H 
> 
-H 
^ V 
m 
1-1 
(0 
'^ 
m 
n 
0) 
0) 
^ 
t-l 
<u 
u 
u 
< 
(0 
0) 
e 
o 
o 
c 
H 
C4 O 
o 
00 
o o o o 
00 
o 
CM 
o 
o 
o o o 
o o o 
Ol T-i r-i 
CO CO 
o 
o eg 
.-H 
o i n 
• * 
vO 
o 
o 00 
o 
a\ 
vi3 
C>J 
o 
00 
in 
eg 
O 
VO 
00 
o 
CO 
VO 
»H 
o 
00 
VD 
t H 
•H 
O 
Si 
0) 
o 
u 
202 
to 
s; 
o: < 
CM 
Q 
W 
U) 
H 
§ 
bj 
Q 
§ 
1 
1 
W 
U 
O 
•J 
m 
< 
Q 
§ 
m 
0) 
4: 
3: 
1 
<U 
D 
fO 
r-l 
iH 
•H 
> 
U 
3 
e 
<u TJ 
C 
3 
CO 
«• 
rH 
0) 
rH 
m 
EH 
,2 
Q) 
CO 
Q) 
rH 
-H 
0) 
b4 
0) 
u 
o 
(0 
< 
5 
0) 
E 
o 
o 
c 
M 
0 
in 
(N 
CN 
0 
0 
in 
TH 
0 
in 
(S 
tM 
0 
0 
in 
CM 
0 
0 
in 
.-t 
0 
0 
rj< 
0 
0 
00 
0 
0 
0 
rH 
0 
0 
in 
i-t 
0 
0 
in 
CM 
0 
0 
in 
•<* 
0 
0 
Tt 
(M 
0 
0 
0 
m 
0 
0 
0 
in 
0 
0 
• < * 
r-i 
0 
0 
0 
T-t 
0 
0 
CN 
iH 
0 
0 
CN 
rH 
0 
0 
0 
ro 
0 
0 
0 
tn 
+J 
c 
o 
u 
•H 
u 
8 
0) 
u 
u 
.8 
0 
CM 
rH 
VO 
o> 
0 
rj 
rH 
0 
y3 
rH 
V£> 
0^ 
0 
"<* 
•^  
VO •^  
10 
0 
CM 
rH 
0 
ID 
rH 
0 
in 
CN 
0 
CN 
0 
0 
0 
m CN 
0 
0 
0 
ID 
fO 
0 
0 
in 
VO 
•<*• 
0 
0 
in 
n 
rH 
0 
in 
CN 
00 
0 
0 
0 
CN 
rH 
0 
0 
0 
CN 
T-i 
0 
0 
in 
T-t 
m 
0 
in 
CN 
203 
n 
o 
in 
o 
o 
o 
c^  
o 
o 
a\ 
o 
o 
^ 
in 
m 
"* 
o 
in 
f-t 
n 
o\ t-4 
O 
00 
^ 
in 
r~ 
vo 
o 
in 
o 
c 
o 
u 
u 
d) 
w 
•H 
•H 
4J 
Ul 
0) 
o 
o in 
• ^ 
o 
o 
o 
n 
o 
o in 
• ^ 
o 
o 
o in 
o 
o Tf 
Ol 
o 
o 
o 
rH 
o 
o CNJ 
.H 
o 
o VD 
r-i 
O 
o 
o 
ro 
o 
o 
o 
•* 
n 
0) 
u 
o 
< 
(0 
o 00 
r-i 
^ 
•^ 
.H 
O 
00 
TH 
o 
•>* 
<N 
•«* 
•"t 
»-4 
O 
VO 
vo 
Ov 
vO 
a\ o CO 
r-l 
o 
•^  
O) 
•H U 
a 
o 
(U 
o 
u 
a 
E 
O 
u 
c 
H 
o 
o 
o CO 
rH 
o 
o 
• * 
r~-
^ 
o 
o VD 
TH 
CM 
O 
o 
o 
o CO 
o 
o OJ 
ro 
^ 
o 
o Tt 
in 
o 
o CO 
r-
o 
o 
o 
o\ 
o 
o Tj* 
•>* 
r-t 
O 
o CO 
CM 
CM 
204 
•a 
(0 
tn 
o {NJ 
ro tH 
O 
O 
O 
• ^ 
o 
o 
o 
^ 
o o 
o VO 
o o 
o 00 
o 
o 
o CM 
8 
CO 
C 
,a 
0) 
c 
m 
u 
M (0 
D 
tn 
0) 
D 
•H 
> 
:3 
c 
(0 
-r-t 
-p 
u 
0) 
M 
U 
o 
o 
o fM 
o 
o 
o 
• * 
o 
o 
ro 
O O 
O 
«* 
o o 
o 
^ 
o 
o \D 
T-1 
O 
O 
tj* 
tN> 
•p 
•H 
O 
0) 
u 
5 
o o 
CM 
o o o o o 
v£) 
O 
ro 
-Q 
ftf 
H 
S 
0) 
E 
O 
U 
G 
H 
o 
o 
o OJ 
T-t 
o 
o in 
r-
n 
o 
in 
r~ 
en 
n 
O o 
O 
\o 
r-4 
o o 
o 
o 
o T-H 
o 
o 
o 
r^i 
r-t 
o 
o 
vo 
n 
ro 
-sa 
205 
to 
a) 
CO 
o 
o 03 
O 
O 
fO 
in 
CM 
r>j 
ID 
r-
n 
n 
o 
o 
o in 
o 
o CO 
f-i 
r-00 
VD 
t-H 
o 
o 
o (N 
o 
o CO 
T-t 
in 
^ 
a> 
•p 
c 
o 
u 
•a 
(U 
w 
•H 
-H 
•P 
o in 
ON 
>* 
o 
o 
•* in 
o 
o 
o 
r> 
o 
o in 
r-
o 
o VO 
ro 
o 
^ 
Tl< 
o 
o 
o 
•<* 
o 
o 
o 
•<t 
o 
o i n 
TH 
+> 
•H 
O 
SI 
(U 
u 
< 
rO 
0) 
< 
OJ 
U 
o 
01 
o o S 
> * 
o CO 
OJ 
o 
o CM 
•<i ' 
Tj-
r-i 
O 
oo f-H 
O 
«5 
t H 
O 
VO 
T H 
o CO 
0) 
E 
O 
O 
c 
o CO 
OJ 
o i n 
0^ 
O 
o 
o 
o i n 
o i n 
r~ CO 
r« 
o i n 
CNJ 
vo i n 
o 
o 00 
r-
m 
o 
o i n 
r-l 
fO 
o 
o 
o 
vo 
m 
o 
o 
o CNJ 
Tj« 
o 
o 
o 
• * 
CM 
<a 
2C6 
0) 
w 
o 
o 
ro 
O 
Ln 
ro 
O 
in 
cs 
o 
in 
vo 
o U3 
r> 
o in 
^ 
r-00 
•'t 
o 
o 
r-
o in 
vo 
r-
o CN 
C 
o 
u 
& 
u 
0) 
tn 
•r ( 
r H 
• H 
-P 
U (U 
fa 
o 
o in 
r-OJ 
o 
o 
o 
n 
m 
o 
o 
o t^  
o 
o in 
r^  
o 
o in 
•«* 
o 
o in 
• * 
o 
o 
o in 
o 
o 
o in 
o 
o 
o CM 
^ 
a 
o 
(0 
0) 
o 
"<*' 
CM 
o VD 
VD 
O 
rsi 
r~ 
o 
CM 
Ti< 
O 
O 
ro 
VD 
rH 
CM 
O 
CD 
rS 
o 
• * 
CM 
O 
• * 
CM 
o CM 
T-l 
o 
8 
B 
o 
o 
c 
o in 
CM 
o 
o in 
T-i 
o 
o in 
r-
n 
o 
o 
•«t 
o in 
o 
o 
o 
vo 
m 
o 
o <£> 
r-4 
CM 
O 
O 
o CO 
rH 
O 
o 
vo f-l 
CM 
O 
O 
"<t 
lO 
CM 
o 
o 
o 
r>j 
r-i 
^ 
207 
to 
-a 
0) 
0) 
to 
o 
o 
00 
T5 
4J 
C 
O 
u 
SL 
u 
0) 
(0 
•H 
rH 
•H 
+» 
Q) 
O o 
o 
o 
n ro 
O 
o 
o O i 
ro 
o 
o 
If) 
(NJ 
4J 
• H 
U 
CO 
QJ 
U 
u 
(0 
o 
o 
CM 
a 
U 
(U 
E 
O 
CJ 
O o 
o in 
CM 
CM 
208 
(0 
0) 
D 
•H 
> 
M (0 
B 
JO 
ft) 
^ 
0) 
^ 
(U 
CO 
0) 
o 
<\) 
U 
< 
0) 
E 
O 
I ^ 
I H 
o Lf) 
fN 
O 
in 
<N 
o 
o 
n 
o 
o 
n 
o in 
CM 
o 
o 
• « * 
o in 
rH 
o in 
1-1 
in o o 
in •P 
c 
o 
u 
o 
o in 
TH 
o o 
o 
o CN 
O 
O 
0 * 
M 
o 
o CO 
r^ 
O 
O 
in 
c* 
o 
o CM 
r-t 
o o 
o 
o CM 
CD 
•^ 
00 
• * 
• * 
vO 
<* 
vO 
o 
'S' 
• < * 
VO 
•^  
CN 
T}< 
CM 
^ 
VO 
O 
00 
a 
o 
0) 
0 
u 
8 
o 
o in 
ro 
»-t 
o 
o in 
ro 
TH 
o 
o 
o 00 
i-H 
o 
o 
o 00 
rH 
o 
o 
o CM 
ri 
o 
o in 
c^  T-l 
o in 
r-
vO 
o in 
CM 
in 
o 
o in 
c^  
»-i 
o in 
r-
rH 
CM 
209 
w 
(U 
(0 
o 
ON 
o 
ON 
o 
r-
IT) 
rvj 
O 
O 
o in o <M 
o 
in 
in 13 
C 
o 
u 
D 
(0 
0) 
CD 
0) 
Xi (0 
u 
<D 
(0 
• H 
cH 
•H 
-P 
0) 
10 
0) 
u 
V 
< 
0 
(\) 
u 
< 
o o 
in 
o 
o 
o TH 
o 
o r}< 
rg 
O 
o in 
rH 
o 
5? 
tM 
o 
o 
CM 
o 
o 
rH 
CO 
r^  
CN 
r~ 
00 
•^  
^ 
CO 
o \o vo a\ 
04 VO o 
vo 
-p 
•H O 
8 
(U 
o 
M 
0 
O 
0) 
^ 
e 
o 
u 
c 
o 
o 
o ON 
o 
•«J< 
vo 00 
o 
o 
rf 
in 
o 
o CM 
O 
O 
o 
vo 
VD 
O 
00 
o t-A 
o 
o CM 
tH 
o 
o 
o CM 
O 
O 
CM 
O 
a 
210 
0) 
CO 
o 
o 
n 
o 
o 
ro 
o 
r}« 
O 
n 
o 
00 
•* 
in 
rH 
O 
o 
CO 
O 
O 
n 
o 
o in 
^ 
0) 
o 
u 
m 
D 
• H 
OJ 
C M 
O 
O 
o 
o o 
in 
o 
o 
CO 
CM 
• H 
U 
(0 
a 
o 
•H 
> 
cr> 
U 
u 
Q) 
u 
•2 
o 
00 
o 
00 
o 
00 
o o o o o 
OJ 
o 
u 
:i 
0) 
E 
o 
o 
c 
H 
o 
o in 
o 
o 
o 
o 
v£) 
O 
O 
o 
r~ 
o 
o 
o 
o 
rA 
o 
o 
o 
»* 
CM 
O 
O 
O 
T-{ 
o 
o 
00 
n 
o 
o 
o 
ON 
o 
ID 
•<* 
n 
211 
4J 
01 
0) 
•H 
> 
u 
e 
c 
:i 
CO 
(0 
EH 
S 
en 
0) 
0) 
tn 
U 
d) 
W 
•H 
rH 
•H 
•P 
U 
0) 
Q) 
U 
• i : 
(1) 
u 
E 
O 
U 
c 
o 
o in 
o 
o 
r-
o 
o CM 
O 
O 
•^  
in 
r-00 
in 
(M 
VO 
o 
o in 
o 
o 
o 
in 
fVJ 
VO 
o 
o 
<j\ 
o in 
CM 
T-i 
o 
o CM 
r-t 
O 
in 
•«t 
o 
o CD 
o 
o M* 
r-i 
O 
O 
O 
»H 
O 
O 
00 
fH 
O 
o VO 
rH 
O 
O 
O 
T-i 
o 
o VO 
rH 
in 
r-
o 
a> 
in 
^ 
o 
VD 
in 
o 
in 
t-> 
o 00 o CM 
in 
r^  
o 
CM 
o 
o 
o ON 
o 
o in 
r-
o 
o VD 
n 
o 
O 
in 
r~-
o in 
r~ CM 
rH 
O 
O 
in 
o 
rH 
O 
o VD 
rH 
CM 
O 
in 
CM 
• * 
rH 
O 
O 
in 
t^ 
o 
o 
o in 
rH 
-a 
•p 
c 
o 
u 
4J 
•H 
U 
• 
o 
0) 
u 
u 
212 
^ 
0) 
CO 
in 
(NI 
CM 
o in 
T-H 
o 
VO o CO 
TH 
in 
m cs 
o VO 
n 
o 
vo 
ro 
o 
CM 
O 
in 
n 
•a 
•p 
c 
o 
u 
S 
(U 
n 
eH 
•H 
•P 
0) 
o 
o in 
TH 
o 
o CN 
tH 
O 
in 
in 
o 
o 00 
o 
o 
^ 
r^  
o 
o 
o tH 
o 
o 00 
rH 
o 
o 
«£> 
TH 
o 
o 
o I-l 
o 
o 
o T-) 
-p 
U 
(U 
o 
(0 
a 
o 
QJ 
O 
in 
CNJ 
r-i 
o 
in 
r-i 
in 
r~-
o 
o 
rH 
in 
r-
rH 
in 
CM 
i-( 
o 
o CO 
o 
o (M 
m 
CM 
T-t 
O 
in 
CM 
^ 
Q) 
£ 
O 
O 
c 
o 
o 00 
• ^ 
o 
o 
•* 
in 
o 
CM 
in 
CM 
O 
O 
VD 
m 
o 
o 
'53' 
00 
o 
o 
o VO 
o 
CM 
in 
»-t 
o 
o 
r-00 
o 
o 00 
l^-
o 
o CO 
o 
s 
21 
w 
0) 
(U 
CO 
o 
o 
• ^ 
o 
' t 
tN 
O 
O 
o 
o 
o 
o 
o 
VD 
VO 
o 
o CD 
o 
in 
C 
5 
0) 
•H 
-P 
U 
o 
o 
n 
o in 
CM 
o 
o 00 
o 
o Tj< 
o 
o 
vD 
O 
O 
CO 
o 
o 
in 
0 
o 
0) 
u 
03 
U 
< 
o \o o VO o CM o in o a> o r>j 
o in 
0) 
O 
M 
o 
w 
0) 
E 
o 
u 
c 
H 
in 
CM 
VO 
rvj 
O 
O 
00 
t-i 
o 
o 
o vO 
o 
o 
o in 
o 
o 
o VO 
O 
o 
o VO 
o 
o 
o 
in 
^ 
213 
0) 
n 
0) 
(U 
o o 
o 
•<1' 
o 
•* 
CM 
O 
O 
o 
o 
o 
o 
o 
VD 
VO 
O 
o 
CO 
o 
in 
•p 
C 
8 
^ 
u 
0) 
CO 
9) 
o 
o 
n 
o 
in 
<M 
O 
O 
00 
o 
o 
«* 
o 
o 
VO 
o 
o 
00 
o 
o 
in 
u 
D 
O 
U 
U 
< 
u 
o 
VO 
O 
VD 
O 
<N 
O 
in 
o 
o> 
o 
<N o in 
0) 
o 
t-i 
d 
o 
CO 
e 
o 
u 
c 
in 
CNJ 
VO 
CM 
O 
o 
CO 
.-( 
o 
o 
o 
VO 
o 
o 
o in 
o 
o 
o 
VO 
o 
o 
o 
VO 
o 
o 
o 
in 
•2 
214 
(0 
QJ 
0) 
U5 
o LD 
(M 
O 
CM 
LD 
O 
IT) 
VO 
o 
o 
^ 
o in 
TT 
o 
o 
r-
o in 
in 
o o o 
in 
o 
o 
tn 
n 
•p 
c 
o 
u 
^ 
1^  
•H 
a) 
o 
o 
-sf 
r-l 
o 
o 
a) T-t 
o 
o CJ 
n 
o 
o CO 
CM 
O 
O 
ro 
n 
o 
o 
o CO 
o 
o in 
ro 
o o 
o 
<N 
CM 
o 
o in 
CM 
&. 
E 
C) 
u 
c 
H 
o 
o in 
n T-i 
O 
O 
O 
ro 
vH 
o 
o in 
in 
O) 
o 
o 
o CO 
T^ 
o 
o in 
OJ 
tN 
o 
o 
o 
r-CM 
o 
o in 
CTi 
r-« 
O 
o 00 
o in 
r-00 
rH 
O 
o 
o 
rH 
CM 
4J 
• H 
u 
10 
0) 
u 
o 
a> 
o in 
rH 
o 
00 
T-l 
o 
CM 
T-t 
in 
VD 
^^  
in 
CM 
CM 
in 
VO 
T-t 
o 
f^l 
CM 
o in 
.H 
o in 
rH 
D 
O 
U 
M 
21B 
0) 
D 
> 
C 
m 
CQ 
in 
i) 
m 
,p. 
0) 
05 
a 
•H 
M 
•H 
-P 
U 
u 
u 
rO 
< 
0) 
e 
o 
u 
c 
M 
o 
o tH 
o 
o C^J 
o 
o CM 
o 
IT) 
r-i 
O 
o CM 
O 
in 
CM 
o 
o CM 
o 
o 
• ^ 
o in o o CM 
13 
d 
o 
u 
o 
o 
r-t-i 
o 
o OL) 
T-t 
o 
o 
o 
^ 
o 
o 
• > * 
CM 
o in 
r-CM 
o o 
o 
o 
n 
o 
O 
o CM 
o 
o 
m 
o 
o 
o 00 
o 
in 
«-( 
o 
in 
CM 
o 
o tn 
o 
O 
CM 
IT) 
r-CM 
in 
r~ 
m 
in 
r-CM 
o 
in 
o 
CM 
in 
t^  
o 
in 
CM 
•H 
O 
• 
Q 
O 
u 
o 
o VO 
CTi 
o 
o 
o CM 
r-< 
o 
at 
CM 
r-
.-1 
o 
CM 
in 
rH 
t-H 
o 
o CO 
VD 
»-( 
o 
o 
^ 
o 
-CM 
o 
o 
"* 
rt 
1-1 
o 
o in 
CM 
CM 
o 
vo 
m 
o 
o 
•<i< 
• ^ 
i-i 
s 
216 
CO 
0) 
CO 
o 
o 
OJ 
TH 
in 
CM 
d 
o 
o in 
n 
o 
o 
•«^  t-t 
C 
8 
•p 
CM 
o 
o 
CO 
OJ 
o 
o 
rH 
CO 
O 
o 
o iH 
O 
o in 
ro 
tn 
a; 
t-i 
(0 o 
00 
o o n 
•P 
•H O 
• 
a 
o 
0) 
o 
u 
Si 
^ 
(U 
E 
8 
n 
o 
o in 
ON 
r-i 
o 
o 
o 
in 
T-l 
o 
in 
o 
• * 
o 
in 
CM 
«o 
CM 
^ 
217 
QJ 
o 
trt 
CM 
O 
in 
CM 
o 
o CM 
O 
in 
CM 
o 
o 
ro 
o in 
CM 
o in 
CM 
o 
r t 
CM 
O 
in (N 
o in 
rH 
•4J 
C 
O 
u 
U 
0) 
w 
iH 
•H 
• P 
>^ 
(U 
o 
o 
o 
rH 
O 
O 
o 
»H 
o 
o 
ro 
O 
O 
O 
t - t 
O 
O 
o CM 
O 
O 
O 
in 
o 
o CM 
f - t 
o 
o 
^ 
r-l 
o 
in 
' t 
i H 
o 
o 
cr> 
i J 
•H 
O 
8 
tt) 
o 
u 
o 
(0 
0) 
< 
in 
r-
in 
r-
in 
r>-
in 
r-
o 
ON 
o 
<j\ 
in 
r-
o 
CT> 
in 
r-
in 
• * 
^ 
s 
o 
u 
c 
o 
o 
o 
a\ 
o in 
(M 
00 
o iTt 
t-~ 
ON 
o 
o 
o (y> 
o in 
CM 
T-i 
o 
o in 
o 
o 
o 
o 
cr> 
o 
o VO 
U\ 
o 
o 
o 
a\ 
o in 
t^ 
ts 
ii 
<2 
218 
^ 
CO 
CO 
o 
o 
o 
o o o 
in o 
V O 
o o o o 
VD 
•P 
c 
o 
u 
•ri 
r-t 
•H 
+J 
(U 
o 
o 
o C^J 
o 
o in 
^^  
o 
o 
CO 
o 
o in t-i 
o 
o 
CJ 
o 
o in 
ri 
o 
o 
.-t 
o 
o in CM 
o 
o 
CNJ 
TH 
u 
(0 
in 
eg in CM 
o 
o in CM 
o 
o 
in in 
CM 
in in 
4J 
•H 
O 
• 
a 
o 
0) 
u 
u 
E 
O 
u 
c 
o 
o 
VO 
VO 
o 
•^J-
CM 
VO 
O 
O 
•^  
in 
o 
o 
CM 
Tj" 
o o 
rj* 
o 
in 
o 
VD 
en 
n 
o 
o 
CM 
T-i 
o 
o 
o 
CM 
o 
o 
VO 
n 
219 
0) 
to 
o 
o 
in 
o 
o 
\o 
o 
o 
n 
o 
o 
vo 
o 
in CN3 
o 
in 
cs 
o 
o 
'S' 
o 
in 
o 
o 
rg 
u 
0) 
w 
•H 
iH 
•H 
-P 
U 
o 
o 
o 
o 
o 
irt 
o o o 
vo 
o 
o 
in 
•H 
o 
a 
o 
o 
(0 
0) 
o in o in o o in o vo o 
o in o 
vo 
Q) 
O 
o 
a 
0) 
G 
O 
o 
c 
o 
o 
o 
o 
CM 
O 
o 
o 
in 
«-» 
o 
o 
o 
CM 
«-» 
O o 
o 
o 
o 
r<j 
o 
o 
o 
r-
o 
o 
o 
r^  
o 
o 
o 
o^  
o 
O 
CO 
CO 
o 
in 
CN) 
in 
220 
w 
s 2 
< 
pq 
J 
< 
2 
O 
H 
E-> 
M 
Q 
^ 
H 
1 
g 
O 
J (Q 
< 
Q 
Z 
< 
CQ 
+> 
m 
<D 
,c 
3: 
1 
(U 
a ffl 
r-l 
i H 
• H 
> 
U 
::! 
a 
Q) 
T ! 
c 
CO 
•• 
i H 
OJ 
f-{ 
Xi 
^ 
0) 
Q) 
.2 
LI 
(U 
f/) 
•H 
iH 
•H 
-P 
U 
0) 
m 
0) 
u 
o 
(0 
u 
M 
0) 
E 
o 
u 
c 
M 
o 
o i n 
o 
o CO 
i n 
r-
CO 
o 
i n 
r>j 
O 
o CVJ 
O 
i n 
CM 
o 
o 
t - t 
o 
i n 
r-t 
o 
i n 
CM 
O 
i n 
•>* 
c 
O 
U 
o 
o 
in 
o 
o 
00 
o 
in 
• ^ 
o 
in 
T-» 
o 
o CM 
o 
o CM 
o 
o t - l 
o in 
T H 
o 
o 
.-4 
O 
o CO 
o 
o 
o 
VO 
o 
VO 
O 
M" 
o 
•<* 
o 
•«t 
o CM o CM o I j * o VO 
D 
O 
0) 
o 
u 
o 
o 
o 
VO 
o 
o i n 
r^  
o i n 
r-CO 
o i n 
CM 
CM 
o 
o CD 
TA 
o i n 
CM 
CM 
O 
o CM 
r-i 
O 
o CD 
r-l 
O 
i n 
CM 
CM 
o i n 
t -
CO 
^ 
s 
221 
<S5" 
XJ 
IT) 
(N 
TH 
o 
tj« 
CM 
O 
o 
n 
o 
in 
o 
Oi 
o 
VD 
l/> 
OJ 
in 
• < * 
o 
a< 
in 
m TH 
c 
o 
u 
u 
0) 
CO 
J- l 
(U 
o 
o in 
o 
o 00 
o in 
^ 
o in 
r-l 
o 
o (N 
o 
o r>j 
o 
o TH 
o in 
T-t 
o 
o tH 
o 
o 
m 
u 
• 
o o 
to 
u 
in 
r-t-i 
o 
CO 
CM 
in 
o iH 
o 
r~ 
o 
r~ 
o 
t-
in 
ro 
in 
n 
o 
f' 
in 
o r-( 
0) 
V 
u 
O 
CO 
0) 
E 
o 
o 
c 
o 
o O) 
• * 
o 
o 
o VD 
O 
O 
r}* 
(N 
O 
o GO 
T-H 
O 
• ^ 
• < * 
rH 
O 
•^  
•<* 
rH 
O 
•«i< 
00 
o 
CO 
o 
»H 
o 
Tj-
••t 
T-t 
o 
•* 
rt 
rH 
222 
^ 
CO 
•H 
4 J 
V-l 
0) 
to 
U 
u 
& 
QJ 
6 
O 
O 
C 
o 
o 
OJ 
o 
o 
o 
o o o CM 
O 
o 
• * 
o 
o rH 
O 
O 
TH 
o 
CM 
o 
o 
vn 
o 
o 
•<* 
o 
o TH 
o o 
o rt 
o 
in 
T-4 
ID 
r^  
o 
o 
rH 
O 
O 
»-l 
o 
o CM 
C 
o 
u 
o CM 
TH 
O 
VO 
.-1 
O 
"* 
o o 
•>* 
o CO o ^ 
o Tl< o •«* 
o CO 
•H 
U 
« 
Q 
O 
o 
o 
o 
o CO 
o 
o CM 
fO 
O 
ID 
t~-
O 
O 
O 
o 
o 
o 
o in 
r-
o in 
t-
o in 
c-
o 
o 
o 
223 
4J 
ro 
0) 
0) 
0 
(0 
c 
0) 
f H 
X) 
<!a 
to 
• •0 
C4 
(0 
•H 
•H 
•P 
64 
W 
0) 
U 
(0 
0) 
6 
O 
U 
C 
o 
o 
ro 
O 
o fo 
o 
l/l 
n 
o 
IT) 
fO 
o 
o CM 
O 
o 
•^  
o 
o (NJ 
o in 
CM 
O 
IT) 
T-t 
in 
r-
-u 
c 
o 
u 
o 
o 0) 
o 
o 
o 
o 
o CM 
o 
o 
• < * 
o 
o in 
o 
o TH 
o 
o CM 
o 
o VD 
o 
o \D 
O 
O 
ro 
o 
CM 
O 
(N 
O 
• ^ 
o CM 
O 
VD 
O 
rj< 
O 
CD 
O 
O 
O 
VO o CM 
•p 
•H 
u 
• 
o 
o 
0) 
u 
5 
o in 
CM 
r-t 
o 
o CM 
r-
o 
o 
o 
c^  
o 
o 
o CTi 
O 
O 
lO 
•"S-
o 
o in 
O 
o in 
CM 
in 
o 
o 
o VD 
O 
O 
VO 
m 
O 
in 
CM 
CM 
<2 
^ 
224 
V) o 
^ 
o OJ o • * o in 
in 
r-
o in o ^ 
o 
VO o »£) 
c 
8 
M 
0) 
in 
rH 
•H 
-P 
o 
o CO 
.H 
o 
o 
o 
•«t 
o 
o CM 
T-4 
o 
o 
vO 
t-t 
o 
o in 
o 
o 
a\ 
o 
o 00 
o 
o 
• ^ 
o 
o 
vo 
o 
o CNJ 
4J 
•H 
O 
t 
o 
o 
0) 
u 
o 
(0 
u 
< 
c^ 
in 
^j* 
Cs] 
o 
«-l 
(N) 
in 
o 
r-t 
in 
•^  
CM 
O 
r-
in 
f-
r-A 
in 
o T-4 
u 
8 
0) 
e 
o 
u 
c 
M 
o 
o 
o <NJ 
o 
o 
• > * 
in 
o 
o 
vo 
vo 
o 
vo 
r-in 
o 
o 
o fO 
o 
o 
vo 
vo 
o 
o 
-* 
Ol 
o 
o 00 
'd' 
o 
o 
• * 
eg 
225 
a 
0) 
W5 
S 
^ 
0) 
O 
td 
E 
O 
u 
c 
o o o 
O 
o n 
c 
o 
u 
•H 
•H 
-P 
U (U 
fe 
o 
o 
"* 
u 
o 
0) 
u 
o 
o 
CD 
o 
CO 
o 
00 
ro 
o 
o 
o VO 
o in 
CM 
in 
o 
o in 
•d" 
o 
VO 
TH 
tM 
•a 
226 
a) 
0) 
0 
o 
in 
TH 
o 
o 
CM 
o 
o 
t-l 
o 
o 
CM 
o 
in 
rH 
O 
VO 
1-1 
o 
in 
rH 
o 
o 
n 
o 
o 
n 
o 
in 
»-t 
•P 
C 
8 
s? 
in 
•H 
•P 
M 
Q) 
o 
o 
rf 
O 
O 
in 
o 
o 
CD 
o in 
CM 
" CM 
o 
yo 
tn 
in 
4-> 
• H 
u 
D. 
Ol 
0) 
u 
0) 
u 
c8 o 
VD 
O 
CD 
O 
• < * 
o 
CM 
t-H 
o 
u> 
o 
VO 
o 
VO 
o 
CM 
o o 
VO 
•s 
Q) 
P 
O 
o 
c 
o 
o 
in 
•* 
o 
o 
o 
VO 
o 
o 
o 
n 
O 
in 
CM 
00 
o 
o 
r-
in 
o 
o 
o 
VO 
o 
o 
VD 
CO 
o 
o 
in 
r-
o 
o 
in 
o 
o 
in 
CM 
in 
s 
S3 
227 
^ 
0) 
CO 
00 o 
VD 
m 
o 
vO 
o 
«) 
o 
{>j 
o 
CM 
in 
(M 
o 
CM 
r-l 
O 
in 
r^ 
in 
Tj» 
c 
5 
rtJ 
(U 
•H 
> 
00 
<u 
(TJ 
0) 
en 
•H 
•p 
U 
U4 
V) 
0) 
U 
< 
(0 
0) 
u 
< 
o 
o 
in 
o 
o 
vo 
o 
o 
CM 
o o 
in 
r-t 
o 
(D 
CM 
in 
-p 
o 
o 
d 
o 
CO 
in 
o 
r-t 
lO 
o 
«H 
in 
o 
«H 
o 
rH 
CM 
o 
r» 
o 
r~ 
in 
CO 
o 
1-t 
CM 
in 
T)« 
CM 
o 
r^  
0) 
B 
O 
u 
c 
H 
o 
o 
v£> 
n 
o 
o 
D^ 
n 
O 
o 
r** in 
o 
o 
o VO 
O 
o CM 
TJ-
o 
o 
n 
•* 
o 
o CM 
»H 
o 
VO 
r-in 
o 
o CM 
t^  
o 
o 
• * 
t~ 
^ 
228 
CO 
in 
in 
CM 
o O O o 
& 
c 
ro 
u 
fO 
D 
s 
n) 
M 
(U 
10 
•H 
rH 
•H 
LI 
o 
o 
o 
IT) 
o 
o 
•H 
> 
EH 
(0 
0) 
u 
o 
CO 
o o o o 
•a 
E 
o 
o 
c 
o in 
in in 
o 
o in 
rH 
o 
o 
o (NJ 
